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Thank You!

Volunteerism is the epitome of selfless service. Volunteers dedicate
their time and service, quietly and without applause, thanklessly,
unselfishly, and generously, satisfied and proud of the job they’ve done
and of the goals they’ve accomplished. For that unparalleled dedica-
tion, IOWATER would like to extend a sincere, heartfelt “Thank You”
to each and every one of Iowa’s volunteers. Your contributions to the
betterment of our state shall remain with your legacy.

This status report reflects the hard work of volunteers who collect water
quality data, and is our effort to summarize what we've learned through
your monitoring.

v
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IOWATER Tenets

The foundation of IOWATER is rooted in its guiding tenets, which are
as follows:

Citizen-based – The citizens of Iowa make up the IOWATER program;
without them, IOWATER would cease to exist. They not only monitor
their local water bodies, but they also provide input and direction for
the program. IOWATER as a program is just merely the conduit through
which Iowans can make a difference.

Figure 1. IOWATER sites registered by year.

INTRODUCTION

The idea for a statewide volunteer citizen water monitoring program
for Iowa surfaced in 1998. Growing concerns over water quality issues
led to a cooperative effort among the Iowa Department of Natural
Resources, Iowa Division of the Izaak Walton League, Iowa Environ-
mental Council, Iowa Farm Bureau, Natural Resources Conservation
Service, and the University of Iowa Hygienic Laboratory to focus on
protecting and improving Iowa’s water quality by establishing and
supporting a statewide volunteer water monitoring program. This
original partnership sparked the creation and evolution of the program
known today as IOWATER.
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Focuses on Solutions, Not Problems – The more monitors there are
in the field, the more water quality problems will likely be discovered.
However, the intent of the program isn’t to go out in mass to locate
problems. Rather, it is to gather data that can be used to establish a
baseline assessment of Iowa’s waters and raise awareness about the
importance of water quality. If problems are discovered, solutions to
them should be developed as a collaborative effort amongst everyone
involved.

Seeks Results, Not Regulation – IOWATER is not regulatory.
Solutions to problems that may be encountered are encouraged to be
developed locally, with all stakeholders working together to achieve
results.

Flexible – There are very few people generous enough to devote time
volunteering in their communities. Fortunately, these people contrib-
ute unselfishly, oftentimes without receiving adequate recognition for
their services. In order for a volunteer program to be successful, it must
complement the schedules and goals of its constituents. Therefore,
IOWATER not only allows its volunteers to develop their own
monitoring regimes, it also allows them to participate whenever and
wherever it is most convenient for them.

Partnership Formation – Water quality is an issue that affects each
and every Iowan. In order to formulate solutions and achieve results,
everyone must work together towards a common goal (to protect and
improve Iowa’s water quality). After all, everyone, everywhere lives in
a watershed.

Emphasizes the Watershed Approach – A body of water will only
be as healthy as the watershed that surrounds it. Therefore, in order to
protect and improve Iowa’s water quality, primary care must be given
not only to the water bodies themselves, but also to the landscapes
surrounding them.

Keys To Success

Ultimately, the success and sustainability of the IOWATER program
rests in the hands of its dedicated, hard-working volunteers. Fortu-
nately, the early founders of the program had the foresight, knowledge,
and ambition to establish and implement a well-structured plan that
allows the volunteers to mold the program to suit their needs. This plan
included the following principles:

Form Partnerships – IOWATER’s keys to success may be attributed
to many different things. The cornerstone of this success lies in the
partnerships that were formed with existing water monitoring efforts



3

before the creation of the program. These early pioneer programs
provided valuable information and helped drum up citizen support for
IOWATER. Many of these early programs continue to exist today.
Partnerships are not about conforming and obscuring identity; they are
about working together for the common good. IOWATER certainly
extends its special thanks and gratitude for their efforts and priceless
contributions. Partnership acquisition is an on-going, proactive pro-
cess that will continue throughout the future of the program. The
people associated with these alliances are encouraged take an active
role on the IOWATER Committee. This committee provides structure
and direction that help guide the program and initiate action.

On-site Training – The use of on-site training has contributed to the
unbridled growth of the IOWATER program in the past few years. The
decision to diversify and reorganize from centralized, Springbrook
Conservation Education Center-based workshops to on-site work-
shops have opened the water monitoring market to all Iowans – not
just to those in close proximity to Springbrook.

Provide Testing Equipment – The phrase “If you build it, they will
come,” achieved infamy in 1989 with the shockingly popular movie,
Field of Dreams. A decade later, IOWATER adopted the idea of “If you
supply them with water monitoring equipment, they will monitor.”
This unconventional approach to volunteer programming has been
well-received and embraced by those involved. Unfortunately, not
everyone who attends a workshop carries through with using the
equipment. However, if none of the participants were given equip-
ment, IOWATER may not have any water monitors at all. This
arrangement has played a major role in the success of the program.

Provide Support Materials – IOWATER manuals supplement the
workshops and are to be used as reference guides. They provide
volunteers with background information, “How-To” information for
stream monitoring, writing press releases, communicating with the
public, etc., and contain detailed information about the monitoring
parameters. In addition to manuals, volunteers are also presented with
the Adopt-A-Stream Foundation’s book, Streamkeeper’s Field Guide,
which provides a more in-depth look at water monitoring.

Provide Technical Assistance – Full-time IOWATER staff are readily
available to assist not only IOWATER volunteers, but also any other
persons interested in water quality. Furthermore, the official IOWATER
newsletter is published quarterly and highlights volunteer actions,
program updates, special events, and many other water quality related
articles.

Online Database – The crown jewel of the IOWATER program lies in

Table 1. 2000-2002 IOWATER Numbers.

Level 1 Certified Monitors                            1,465 

Level 2 Certified Monitors*                             126 

Registered Sites                                          1,074 

Chem/Phys Assessment Data Sets            3,440 

Habitat Assessment Data Sets                      946 

Biological Assessment Data Sets               1,267 
* Monitors who have attended Level 1 and 2 
workshops and one module 
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74%

26%

82%

18%

Monitors Who Registered a Site
Monitors Who Did Not Register a Site
Monitors Who Registered a Site and Submitted Data
Monitors Who Registered a Site But Did Not Submit Data

its online database. This component of the program really sets it apart
from many of the other existing water quality programs. Although not
everyone has access to the internet and not all internet access is created
equally, IOWATER’s online database application has experienced
tremendous success. This process eliminates the accumulation of
paper datasheets and not only empowers the volunteers to submit their
own data, but also allows anyone with internet access the ability to
view and utilize the data.

IOWATER Numbers

The first IOWATER workshop was held in August 1999 at the
Springbrook Conservation Education Center and its overwhelming
success led to another in October of the same year. Since then, more
than 55 Level 1 workshops have been conducted throughout Iowa.
Furthermore, IOWATER Level 2 workshops and associated modules
have been developed and presented as well. The shear numbers of
trained volunteers attest to the importance of water quality issues and
the emphasis that the citizens of Iowa put on them.

As seen in Table 1, nearly 1,500 volunteers have been trained at Level
1 workshops since 2000. From 2000 to 2002, 26%, or 387 Level 1
certified volunteers registered 1,073 monitoring sites on the database.
Of those, 82%, or 317 monitors submitted at least one dataset for the
site they registered. Eighteen percent, or 70 monitors, did not submit
any data – they only registered sites (Figure 2). These figures do not
consider those who monitor but do not submit data, nor those who
monitor in groups or teams.

Quite a few of the 387 volunteers registered multiple sites. Most
IOWATER volunteers only register for one or two sites, but there are
those who registered as many as 30 (Figure 3).

In 2000, the 18 IOWATER Level 1 Workshops (Figure 4) had a total
attendance of 553 volunteers. Between 2000 and 2002, 199, or 36% of
these monitors registered sites (Figure 5).

In 2001, 558 new IOWATER volunteers were trained at 21 Level 1
workshops. The percent of volunteers who registered sites, however,
dropped from 36% to 21%. A total of 117 monitors trained in 2001
registered sites through 2002 (Figure 6).

IOWATER Level 2 Workshops also debuted in 2001 (Figure 7). Four
Level-Two Basic Training workshops trained 117 volunteer monitors
for bacteria and chloride testing, 77 monitors at four Benthic
Macroinvertebrate Indexing Modules got up close and personal with
stream critters, 54 monitors attended the three Soils Modules, and the

Figure 2. During 2000-2002, roughly
26% of monitors registered a site; 82%
submitted data.

Figure 3. Volunteers can register
multiple monitoring sites.
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Monitors Who Registered a Site
Monitors Who Did Not Register a Site
Monitors Who Registered a Site and Submitted Data
Monitors Who Registered a Site But Did Not Submit Data

21%

79%

85%

15%

Monitors Who Registered a Site
Monitors Who Did Not Register a Site
Monitors Who Registered a Site and Submitted Data
Monitors Who Registered a Site But Did Not Submit Data

64%
36%

17%

83%

four Standing Waters Modules had 103 monitors in attendance.

Fourteen Level 1 workshops in 2002 resulted in 354 trained volunteers.
Of those trained in 2002, 18% (64) registered sites and 69% (44)
submitted data for their site (Figure 8).

In regards to IOWATER Level 2 Workshops in 2002, four Basic Training
Workshops were attended by 43 volunteers, four Benthic
Macroinvertebrate Indexing Modules trained 42 monitors, three Soils
Modules had 16 participants, 35 volunteers attended three Standing
Waters Modules, 32 monitors registered for the three Water Ecology
Modules, and three Secondary Educators’ Modules had 25 volunteers
in attendance (Figure 9).

Figure 4. IOWATER Level 1 workshop locations in 2000.

Figure 6. Site registration and data
entry participation from monitors in
2001.

Figure 10 shows the number of people, by year, who attended
IOWATER Level 1 workshops, registered sites, and submitted datasets
to the online database. Analysis of the data suggests that those trained
in 2000 have been the most active participants, registering nearly 59%
of all registered sites and submitting 73% of the data (Figures 11 and
12). Many of the volunteers trained in 2000 have become leaders in the
IOWATER program by developing and supporting monitoring groups,
locally facilitating workshops and encouraging others to become
involved, and coordinating and conducting activities throughout their
watersheds.

elton

Figure 5. Site registration and data
entry participation from monitors in
2000.
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18%

82%

Monitors Who Registered a Site
Monitors Who Did Not Register a Site
Monitors Who Registered a Site and Submitted Data
Monitors Who Registered a Site But Did Not Submit Data

69%

31%

Generally, in order to assess a water body, a minimum of monthly
samples is recommended. Basically, the more routinely a site is
monitored, the more usable the data are for interpretation or regulatory
purposes. Figure 13 shows the number of data sets submitted per site.

IOWATER and
Iowa’s Water Monitoring Program

The IOWATER program is aptly housed within the Water Monitoring
Program of the Iowa Department of Natural Resources (DNR; Figure
14). This proves to be a nice fit considering the Water Monitoring
Program coordinates and conducts much of Iowa’s professional water
monitoring efforts. There are certainly advantages to this relationship.

Similar Missions – Although IOWATER’s mission is much less
technical and more focused on awareness and education than the
Water Monitoring Program mission, both programs share the goal of
monitoring water quality and gathering data that can be used to
maintain and improve the quality of Iowa’s water, as well as establish-
ing and maintaining accessible databases that can aid in the use of the
data. Furthermore, having the Water Monitoring Program as a partner
helps to build program credibility by linking the professional scientific
community with volunteer citizen scientists.

Figure 7. IOWATER workshop locations for 2001.

Figure 8. Site registration and data
entry participation from monitors in
2002.
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Program Funding – Iowa’s Water Monitoring Program receives its
state funding from infrastructure funds. For fiscal year (FY) 2002, $2.5
million was appropriated to the Water Monitoring Program. Originally,
IOWATER was funded through the United States Environmental
Protection Agency (USEPA) Project 319 grants, Sportfish Restoration
Funds, and Resource Enhancement and Protection (REAP) grants, but
now the program’s budget consists solely of ten percent of the annual
infrastructure funds the Water Monitoring Program receives.

Credible Data Law

The use of water quality data can basically be broken down into either
regulatory or non-regulatory uses. Data used in the non-regulatory
arena may be used for such things as local decision making issues,
trend identification, or early warning sign indicators of a pollution
problem.  Clean Water Act (CWA) applications, such as determination
of whether or not water bodies meet their designated uses, are
examples of regulatory uses of water quality data [303(d) list, Total
Maximum Daily Load (TMDL)]. Historically, only data gathered by the
state, or by agencies contracted by the state, were considered credible
and usable for regulatory purposes. Iowa’s credible data law, however,
made it possible for volunteers to contribute credible water quality data
for regulatory uses, an opportunity not previously available.

Figure 10. Number of trained Level 1
monitors, registered sites and data
submissions.

Figure 11. Number of sites registered
by volunteers trained in 2000, 2001
and 2002.

 Figure 9. IOWATER workshop locations for 2002.
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In 2000, Iowa citizens concerned about water quality urged the Iowa
General Assembly to pass legislation that instituted a credible data law
that recognized the existence of qualified volunteers and established
a clear definition for the term “credible data.” In order to understand
Iowa’s credible data legislation, definitions of key terminology must be
understood. According to Iowa Code 2001: Section 455B.171, “credible
data means scientifically valid chemical, physical, or biological moni-
toring data collected under a scientifically accepted sampling and
analysis plan, including quality control and quality assurance proce-
dures.” In regards to IOWATER, this means that data obtained using
IOWATER methods can be considered credible and therefore be used
for regulatory purposes within the state of Iowa. Data provided by just
any IOWATER volunteer, however, may not necessarily be considered
credible. Only data provided by the DNR, a professional designee of
the department, or a qualified volunteer are deemed credible.
Therefore, the distinction between “regular” volunteers and “qualified”
volunteers is of particular importance.

According to the DNR, “Qualified volunteer  means a group of people
acting on their own behalf, and not for a government agency or under
contract with the department, to produce water quality monitoring data
in accordance with a department-approved volunteer monitoring
plan.” Basically, this definition includes IOWATER volunteers and their
data, but in order for the data to be considered credible and the
volunteer to be considered qualified, a Quality Assurance Project Plan
(QAPP) must first be approved by the DNR. Upon completion of an
IOWATER workshop, volunteers are not considered to be qualified.
They are, however, considered to be trained volunteers because
IOWATER workshops provide the training and experience that ensures
quality assurance and quality control for the data being collected. In
order for them to become qualified volunteers, they must submit a
QAPP to the IOWATER program. This plan basically requires answers
to the who, what, when, where, and why questions – Who is doing the
monitoring? When is the monitoring conducted? Where is (are) the
monitoring location(s)? What is the intent of the monitoring effort?
Once completed, the person(s) listed in the QAPP earns the respect and
honor that accompanies the coveted title of “qualified volunteer” and
their data is deemed “credible.” With this ground-breaking legislation,
the power to make a difference in Iowa’s water quality rests both in the
hands of our volunteers and in the DNR.

How can the IOWATER data that are collected, whether qualified or
not, be used? Read on.

Figure 12. Number of datasets
submitted by volunteers trained in
2000, 2001 and 2002.

Figure 13. Number of data records
(chem/phys, biological, or habitat)
per site 2000-2002.
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DNR
Deputy Director

DNR
Director

Environmental Services
Division

Geological Survey
And Land Quality Bureau

Water Monitoring
Program

IOWATER

IOWATER DATA

IOWATER Data and the Meaning of Life

Many of us have taken time out of our hectic schedules to routinely
monitor our IOWATER sites. When asked the question, “Why do we
monitor?” we all have our own reasons. Some of us monitor to satisfy
our curiosity, others want to find out what’s in the water that our
children play in, and others want to help the state of Iowa better
understand our water resources. There are absolutely no wrong
answers to this important question, and for all reasons we’d like to say
a heartfelt, “Thank you!” and “Keep up the good work!” IOWATER is
a program for all of us and we are encouraged to shape the program
to suit our needs – whatever those needs may be.

For volunteers who want the State to use their data, there has been
some confusion about how the state may or may not use volunteer data.
This confusion has led some people to make the incorrect assumption
that the State does not use or value this data. Let’s “clear the water,” and
discuss how the State of Iowa uses information collected by volunteers.

Uses of water-quality data are best understood if we break them down
into regulatory and non-regulatory uses. Data collected for regulatory
purposes are used to support legal action and have a much higher
“burden of proof.” In the state of Iowa, regulatory data may be collected
to determine if someone is exceeding their wastewater discharge
permit, dumping chemicals illegally, or violating other water-related
laws. By comparison, non-regulatory data may be collected for
research purposes or to understand and track the status and trends of
Iowa’s water quality. Because these purposes do not have legal
ramifications, the requirements of the data may be much less stringent.

What does all of this have to do with volunteers?

The primary way that volunteer data could be used for regulatory
purposes within DNR is through the development of the 305b Report
and the 303d List. Section 305b of the Federal Clean Water Act (CWA)
requires that states assess their waters every two years and to report the
status of their waters in a report commonly referred to as the “305b
Report.” Waters that do not meet their “beneficial uses” are then listed
according the requirements of the Clean Water Act Section 303d.
Beneficial uses are made up of “general uses” and “designated uses”
and refer to the intent of the Clean Water Act to maintain the integrity
of our nation’s waters.  The different categories of designated uses are
Class A (Primary Contact or Swimmable), Class B (Aquatic Life or
Fishable), and Class C (Drinkable). Waters that have designated uses
are protected to a higher degree than general use waters, which are

Figure 14. IOWATER’s
organizational structure.
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prohibited from excessive pollution or gross negligence. Table 2 at the
end of this section shows the water quality standards for various
designated uses.

Because data used to assemble the 303d list have regulatory implica-
tions (including more stringent wastewater permits, changes in farming
practices, and potential lawsuits), the DNR has developed guidelines
or recommended methods of monitoring. These guidelines state that
a minimum of monthly sampling (except when the water is frozen)
is necessary to accurately assess whether or not a water body is
impaired. The data used to make the assessment should also be
collected over a designated two-year period. For the most recent
assessment, this two-year period ran from Oct 1, 1999 through
September 30, 2001.

In order make sure that data collected by volunteers were strong
enough for the DNR’s regulatory  functions, the Iowa Legislature
passed the Credible Data Law in 2000. This law sets the standard for
volunteer data to be used in DNR’s regulatory programs and basically
requires Quality Assurance Project Plans in order for data to be
considered credible. Quality Assurance Project Plans (QAPPs) docu-
ment the methods used to collect samples, the personnel who collected
the sample and their level of training, and the methods used to analyze
the samples. The standard applied to the volunteer data is the same
standard that professional data is held to for use in regulatory
programs.

While the Section 305b Report is mandated by the Clean Water Act, in
many ways its function is non-regulatory. Its purpose is to describe the
status of the State’s water quality and the extent to which state waters
meet the goals of the CWA. Iowa’s credible data law does not require
that volunteer data be covered by a QAPP in order to be included in
the 305b Report (although it is certainly desirable). As with the 303d
List, it is suggested that volunteer data be collected on a monthly basis
during the two-year reporting period so as to provide an accurate
assessment.

Was volunteer data used in the current 305b Report
and 303d List?

The short answer is yes and no. Most IOWATER volunteers did not
become trained until well into the current reporting cycle and we did
not provide guidelines to you on the desired monitoring frequency.
Therefore, it was difficult to do a full assessment on volunteer data.
Additionally, the rule requiring a QAPP for 303d listing was only just
finalized in August of 2002. However, the State has been looking at the
volunteer data.  Where the data was incomplete or inconclusive in
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order to make an accurate assessment, the site has been placed on a
list for further investigation. As with any new program, we have learned
valuable lessons in how to fit within an existing framework and will be
better able to contribute to the next reporting cycle.

Is there life beyond 305b and 303d?

Not surprisingly, the regulatory world has many hoops and hurdles. If
you are feeling discouraged, read on! In many ways, the non-regulatory
uses of water quality data are just as important and pertinent to
improving our water quality. Much of the data collected by scientists
never sees a courtroom or a regulator’s desk, but is used to guide and
shape our understanding of water quality in such a way to make
positive changes. For example, much of the water quality data
collected historically has been on larger rivers and streams.  The
information you collect on small streams helps to fill a large gap in our
understanding of the role of headwater streams on the ecology,
nutrient cycling, and overall health of our aquatic environments, even
if it never sees the pages of a 303d List.  Volunteer data is being used
to identify areas in need of more in-depth professional monitoring,
direct land-use activities, and to determine where effective implemen-
tation of best management practices could improve water quality.

So how is volunteer data being used in non-regulatory ways?

Several examples are provided here to help you understand how the
state uses the data today and what future uses may arise.

One of the key questions about our streams today is related to the
condition of stream banks and the amount of riparian vegetation in the
stream corridors. Efforts to stabilize stream banks and plant buffer strips
to filter nutrients will only have limited success if the small, headwater
streams do not have adequate riparian corridors. By looking at the
percentage of IOWATER sites with riparian corridors less than five
meters (Figure 15), we can see that there is still an enormous potential
for continued erosion of stream banks and movement of nutrients into
the stream. This potential may vastly overwhelm the efforts we have
made on larger streams. Furthermore, much of the ecological “energy”
is produced in the small headwater tributaries. Leaf litter,
macroinvertebrates, and rooted vegetation are the base of the complex
food web that supports the larger streams. Your observations on the
presence of these energy sources or lack thereof, help scientists
understand the downstream condition of Iowa’s larger streams. For
example, the graph showing the percentage of canopy cover suggests
that there isn’t much vegetation shading our headwater streams (Figure
16). This indicates that ecological “energy” production from the
riparian corridors could be increased if canopy cover increases.

47%

18%

35%

0-5 meters
5-25 meters
Over 25 meters

Figure 15. Riparian zone widths
along IOWATER monitoring sites.

Figure 16. Canopy cover over
IOWATER monitoring sites.
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Volunteer data has also been used to document instances of excessive
pollution in general use streams. These volunteers have worked with
local, county, and state officials to identify the sources of pollution and
to begin the process of addressing these sources through a variety of
state and federal programs. Because this type of gross pollution is more
likely to be found in small streams where volunteers focus their
monitoring (larger streams are more able to dilute and process the
pollution), the role of volunteers in identifying this type of pollution
and informing state officials is very important.

One of the most expensive and difficult parts of assessing a watershed
is the labor involved with collecting data at many different sites. In
some cases, it is necessary to collect lots of data during a very short time
period in order to see the variation in chemical or physical tests
throughout the watershed. This is where monitoring partnerships
between volunteers and state and local officials have been extremely
helpful.  So far, “snapshot” sampling events around the state have
helped to isolate “hot spots” or areas where more focused monitoring
is needed. For example, IOWATER-trained volunteers participated in
a snapshot sampling of the Cedar River during the summer of 2000 and
again in the spring of 2001. More than 60 sites covering the area from
the headwaters in Minnesota to the mouth at Conesville, Iowa were
sampled within a four-hour period. This sampling event highlighted
areas of higher than average bacteria counts within the urban area of
Cedar Rapids and resulted in the Linn County Health Department
developing a focused project to examine the causes and possible
solutions to the bacteria levels.

A snapshot sampling in Scott County looked at the differences in water
quality between the rural and urban areas and shows the impact of
land-use changes along the urban fringe. A professional/volunteer
partnership sampling on Whitebreast Creek in southern Iowa is being
used to identify areas where best management practices could be
implemented to improve the overall water quality. Without the
participation of volunteers, snapshot sampling can become prohibi-
tively expensive and therefore would limit our ability to collect this
type of data. Because trained volunteers are participating in these
efforts, the credibility and quality of the data collected is enhanced,
while ensuring a quantity of data that assists the State in protecting our
water resources.

How can we continue to expand the usefulness
of volunteer data?

The IOWATER team is working to develop tools to better interpret the
data in the future. One of the challenges for data collected by both
professionals and volunteers is determining how habitat and biological
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data reflect water quality. In some cases the answer is obvious (when
all you find are bloodworms). But when the impacts are more subtle,
it takes more sophisticated tools to understand the changing water
quality. In particular, the IOWATER staff will be working with
volunteer coordinators in other states to explore ways of summarizing
the benthic data to provide more information than just presence/
absence.

We are also looking at new test methods to better match the data
needed by the staff writing the 305b Report and 303d List. We have
been field testing a new ammonia test for the past several months and
hope to be able to provide volunteers with this new test in the coming
months. Keep in mind that the IOWATER program was just beginning
to get its feet wet during the current 305b reporting period. As
volunteers continue to collect data in the future, the data will more
completely cover the reporting period and will become increasingly
valuable to the State as longevity is the single most powerful element
to a dataset.

Beneficial Uses of Iowa’s Waters

Beneficial Uses can be found in Chapter 61 of Iowa’s Water Quality
Standards http://www.epa.gov/waterscience/standards/wqslibrary/ia/
ia.html

Beneficial Uses are also available on the IOWATER interactive map at
www.iowater.net

305b Report Guidelines

Monthly sampling frequency is suggested for chemical tests (when
open water is present, do not walk on thin ice or sample when water
is too high to be safe).

303d List Guidelines

State approved Quality Assurance Project Plan is required (see IOWATER
staff for help writing QAPP and receiving approval). Monthly sampling
frequency is suggested for chemical tests (when open water is present,
do not walk on thin ice or sample when water is too high to be safe).

IOWATER Parameters

Volunteers who attend IOWATER Level 1 workshops are trained on 27
different parameters that are part of four different assessments –
biological, chemical, habitat, and physical assessments. All of the
parameters have been designed to be completed in the field and all of
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Table 2. Beneficial uses and the parameters and impairment limits that
affect them.

Beneficial Uses 
Parameters Used 

to Determine 
Impairment 

Impairment Limits 

Designated 
Beneficial Uses   

Class A – Primary 
Body Contact 
(Swimmable) 

pH 
 
 
 

Fecal Coliform 
Bacteria 

• pH less than 6.5 and greater 
than 9.0 may constitute 
impairment 

 
• Fecal coliform populations of 

200 organisms/100 ml or 
higher may constitute 
impairment unless waters are 
“materially affected by surface 
runoff.” 

Class B – Aquatic 
Life  

(Fishable) 

Dissolved Oxygen 
 
 
 
 
 
 
 

pH 
 
 
 

Temperature 

• Dissolved oxygen levels can 
be variable.  Generally, DO 
levels less than 5.0 mg/L may 
constitute impairment.  For 
coldwater streams levels less 
than 7.0 mg/L may constitute 
impairment. 

 
• pH less than 6.5 and greater 

than 9.0 may constitute 
impairment 

 
• Temperature ranges are 

variable.  Generally, 
increases in temperature 
cannot occur at a rate faster 
than 1°C/hour and not exceed 
a specified temperature or 
number of degrees; in no 
case should added heat raise 
water temperatures above 
32°C. 

 

Class C- Drinking 
Water 

(Drinkable) 

Nitrate 
 
 
 

Nitrite 
 
 
 

pH 

• Nitrate levels greater than 10 
mg/L may constitute 
impairment. 

 
• Nitrite levels greater than 1 

mg/L may constitute 
impairment. 

 
• pH less than 6.5 or greater 

than 9.0 may constitute 
impairment. 

General 
Beneficial Uses   

General Use Various 

• Gross negligence and 
extreme conditions caused by 
pollutants may constitute 
impairment. 

 Note: As of July 2003, the bacteria standard changed to an E. coli level of 126 CFU/100ml.
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the monitoring equipment needed to conduct the monitoring for each
parameter is issued to all IOWATER volunteers upon completion of a
workshop. IOWATER Level 2 workshops train volunteers in two
additional parameters – chloride and bacteria. Chloride monitoring is
done with a field test kit, while bacteria monitoring may involve many
days, as the bacteria must be incubated and cultured before it can be
counted.

All of the equipment and associated costs needed to measure IOWATER
Level 1 and Level 2 parameters are listed in Table 3. The equipment is
issued to all volunteers who complete IOWATER workshops. The
invaluable contributions of volunteers, which not only consist of data
collection and entry, but also education, awareness, and advocacy,
more than cover the program costs spent on each IOWATER monitor.

Biological Assessment

Benthic Macroinvertebrates – One easy (and FUN) way to assess
water quality in a stream is to look at the benthics that live in it.  Some
benthic macroinvertebrates require very specific habitat requirements.
If these requirements are not met, they can no longer survive. The
presence or absence of these organisms can provide a good assessment
of stream quality. Benthic macroinvertebrates are assessed because
they:

Are stable in their range (they cannot travel very far)
Are easy to collect and identify
Have known tolerance levels to different pollutants

Benthic macroinvertebrates can be grouped into three different catego-
ries, depending on their tolerance levels.

Pollution Intolerant (High Quality) – Unable to survive in the
presence of pollution.  Presence of these critters indicates a healthy
stream.

Somewhat Pollution Tolerant  (Middle Quality) – Can survive
in slightly polluted streams.  Excessive pollution, however, can wipe
them out.

Pollution Tolerant (Low Quality) – Can survive essentially
anywhere because pollution has little or no effect on them.  (NOTE:
Finding a species from the pollution tolerant group does not automati-
cally indicate an unhealthy stream – they can live anywhere!)

Aquatic Plant Cover of Streambed – The plants that are growing
within a stream can be a good indicator of productivity and nutrient
availability. Generally, plant cover is a good thing, but an over-
abundance of plant cover may indicate abnormally high nutrient levels
and lead to other water quality problems.

Algae Cover of Stream or Streambed – Algae cover, like aquatic

IOWATER Equipment Price per Item
Aquatic Dip Net $21.45
Dissolved Oxygen Test Kit $38.00
Phosphate Test Kit $45.85
Thermometer $5.95
Tape Measure $29.75
pH Test Strips $8.95
Nitrite/Nitrate Nitrogen Test Strips $14.95
Transparency Tube $25.00
Safety Glasses $1.26
Plastic Tub $0.77
Stakes $1.00
Rope $1.34
Clothespins N.A.
Tennis Ball on 1-Meter String $1.63
Clipboard $1.20
3-Ring Binder $1.99
Streamkeeper's Field Guide $16.47
Canvas Bag $4.29
Forceps $0.06
Magnifying Cube $0.89
Meter Stick $0.90

Total for Level 1 $221.70
Chloride Titrators $25.75
Bacteria Media (ten per person) $7.50
Styrofoam Cooler $3.80
Meat Thermometer $17.92
Petri Dishes (ten per person) $7.50
Permanent Marker $0.45
Eyedropper $0.10
Chloride Beaker $0.20
Extension Chord $0.97
Scotch Tape $0.88
Night Light $1.75
Bleach Bottle $0.30

Total for Level 2 $67.12
Total for IOWATER Level 1 and 2 $288.82

Table 3. Equipment costs.
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plant cover, can be a good indicator of productivity and nutrient
availability. Algal growth that gives the water a green color may
indicate the presence of excess nutrients.

Chemical Assessment

pH is a measure of how acidic or basic (alkaline) the water is. In Iowa,
pH generally ranges from 8.1 – 8.5 because of our limestone-rich soils,
which neutralize any acidic inputs (acid rain, point sources, etc.).
Values above 9.0 (basic) may be caused by algal growth, while values
below 6.5 (acidic) are generally caused by point sources of pollution.

Nitrite is a relatively unstable form of nitrogen that can be present
along with nitrate, which is more stable. Nitrite itself cannot be used
for growth by algae or plants, but it can convert to nitrate, a usable
nutrient.

Nitrate is a stable form of nitrogen that is soluble in water and can be
readily transported to streams by runoff during rain events. In humans,
specifically in infants, nitrate can prevent the blood from picking up
oxygen, resulting in what is known as “Blue Baby Syndrome.” In water
bodies, nitrate is taken up by aquatic plants and algae, so productivity
increases. Excessive productivity leads to hypoxic, or low-oxygen,
conditions as the plants and algae die, decompose, and deplete oxygen
levels in the water.

Orthophosphate, like nitrate, is also a nutrient that increases plant
and algae productivity, which may lead to hypoxic conditions if excess
amounts are introduced to a water body. Phosphate is taken up by
plants and algae much more readily than nitrate. Therefore, plant
growth in surface waters is generally limited by the amount of
phosphate present. IOWATER measures the concentration of ortho-
phosphate, which is also known as “free” phosphate. It is the simplest
form of phosphate and is readily taken up by plants when it is available.
Organic phosphate, which is phosphate that is part of living organisms’
cells, is not measured using this method. Consistent, elevated concen-
trations of orthophosphate may indicate a constant, unnatural source.

Dissolved Oxygen – All living things, aside from anaerobic bacteria,
need oxygen to survive. Plant cells consume oxygen as they undergo
respiration, and give off oxygen as they process sunlight and carbon
dioxide into glucose (food). As plants, algae, and animals die and
decompose, bacteria involved in decomposition use up oxygen
dissolved in the water. When a large number of organisms die, large
amounts of oxygen are used up and hypoxic, or low-oxygen, condi-
tions result, stressing the organisms that remain.
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Habitat Assessment

Stream Habitat Type – Stream habitats can be divided into three main
types: runs, riffles, and pools. Generally, a healthy, meandering stream
will consist of a series of moderately flowing runs, followed by deep,
slow-moving pools, which transform into shallow, swiftly moving
riffles. Because of the shallow water level and the swift current of
riffles, dissolved oxygen levels are higher and benthic macroinvertebrates
are more abundant than in pools or runs.

Streambed Substrate – The characteristics of the stream bottom are
very important to habitat quality and the type of aquatic life you may
find there. The proportions of silt, sand, gravel, cobbles, boulders, and
bedrock present in the stream bottom directly affect what can live
there. For example, streams with very silty bottoms would fill in any
open spaces between rocks, roots, or vegetation, thereby eliminating
habitats necessary to support some benthic macroinvertebrate popu-
lations.

Microhabitats – Microhabitats are places where aquatic organisms
actually live. Within each run, riffle, and pool, many different micro-
habitats exist. Algae mats, leaf packs, logjams, rock piles, root wads,
undercut banks, and weed beds are examples of some common
microhabitats. When sampling for benthic macroinvertebrates, it is
very important to sample and record every available microhabitat
within the stream reach that encompasses the sampling site. Different
microhabitats may be home to different species of benthic
macroinvertebrates.

Stream Banks – The condition of the stream banks can be a good
indicator of stream quality. A stable stream bank is a sign of a stable
stream. Basically, if stream banks do not migrate readily (they are not
easily eroded) and support a lot of vegetation, they are considered to
be stable. Unstable stream banks contribute sediment to a stream,
which can alter aquatic populations and the shape of the stream itself.

Canopy Cover – Canopy cover is everything above the stream that can
block sunlight and provide the stream with shade. The absence of
canopy cover means more sunlight reaches the stream, leading to
higher stream temperatures and decreased ability to hold oxygen. If the
canopy of a stream is reduced or eliminated, the health of the stream
suffers.

Riparian Zone Width – The natural plant community adjacent to
streams is referred to as the riparian zone. Vegetation in riparian zones
helps to stabilize stream banks and provide canopy cover and wildlife
habitat. An important function of riparian corridors, in terms of



18

pollution control, is their filtering capability. The wider the riparian
zone, the greater ability it has to filter out pollutants (sediments,
nutrients, etc.) that may be traveling with rainwater runoff.

Riparian Zone Plant Cover – A healthy riparian zone consists of
trees, shrubs, and grasses. Generally, the more diverse the plant
communities are in riparian areas, the more diverse the wildlife is, as
well. Differences in plant cover affect the filtering capabilities of the
riparian zone.

Adjacent Land Use – The activities that take place in the watershed
have direct impacts on water quality. In other words, water quality is
a direct reflection of land-use practices. Therefore, land uses that
contribute pollutants to the surrounding landscape pose a risk for the
waters adjacent to them. Healthy, wide riparian zones help minimize
impacts of land uses adjacent to streams.

Physical Assessment

Weather plays an important role in the chemical and physical
conditions of a water body and it influences water quality in many
different ways. Sunny weather, for example, can increase photosynthe-
sis in plants and algae, resulting in higher dissolved oxygen concen-
trations. Windy weather can cause wave action to stir up sediments and
increase turbidity, thereby decreasing light penetration.

Air Temperature affects the water temperature, which in turn affects
other parameters. For example, higher air temperatures lead to higher
water temperatures, which lead to lower dissolved oxygen concentra-
tions.

Precipitation – Generally, pollutants travel to streams with rainwater
runoff. Therefore, unusually high concentrations of bacteria and
nutrients after rainstorms are quite common. When interpreting data,
it is important to consider the effects of precipitation.

Water Color can provide immediate clues to stream conditions. For
example, brown water can indicate high sediment levels, and green
water may be caused by algae growth.

Water Odor, like the water’s color, can provide immediate clues about
potential problems in a stream. For example, if water smells like
manure, it probably contains some.

Stream Width – If the width of a stream changes dramatically over
time, there’s a possibility the banks are unstable and the water quality
of the stream is being degraded.
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Stream Depth is important for many aquatic organisms. As with
stream width, dramatic changes in stream depth may be the result of
unstable stream banks and degraded water quality.

Stream Velocity is a measure of how fast the water is flowing. Healthy
streams have meanders, logjams, and other obstructions that cause
variations in water velocity, thereby creating diverse habitats.

Stream Flow (Discharge) is a measure of how much water passes
a given point in a given time. It is important to understand how stream
flow influences water quality. Low flows occur during dry conditions.
During these times, point source pollution can have major effects
because they have no chance of being diluted. Non-point source
pollutants, however, are not transported to streams due to the lack of
precipitation and runoff. In wet years, high flows may dilute point
sources of pollution. Non-point sources, on the other hand may be
continually washed into streams and degrade water quality. When
interpreting data, it is important to account for the effects of flow on
other water quality parameters.

Water Temperature is directly affected by air temperature and the
temperature of the ground. It has a direct effect on dissolved oxygen
levels; colder water can hold more dissolved oxygen than warmer
water. Water temperature is very important to northeast Iowa streams
where trout populations require cold water throughout the year.

Transparency is a measure of water clarity and is affected by the
amount of material suspended in water. Low transparency (unclear
water) limits sunlight penetration, and as the suspended materials
settle out, they fill in habitats, clog gills of benthic macroinvertebrates,
and reduce food availability.

Level 2 Assessments

Chloride is a natural element found in salts. Sources of chloride may
include human or animal wastes, fertilizer runoff, or “road salt” runoff
in the winter and spring. Chloride can be used as a “conservative”
measure of water contamination because natural processes, such as
breakdown by bacteria, do not affect its concentrations. In other words,
fecal inputs to water bodies would include inputs of both indicator
bacteria and chloride. While indicator bacteria may be killed by
sunlight or broken down by other bacteria in the stream, high
concentrations of chloride could still indicate the presence of fecal
contamination.

Bacteria – Certain bacteria, known as “indicator” bacteria, can
indicate water contamination by fecal matter (Figure 17). While these Figure 17. Bacterial relationships.
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bacteria themselves are not harmful to humans, they may have
pathogens associated with them that can cause disease. High indicator
bacteria concentrations increase the chance that disease-causing
pathogens are present. IOWATER Level 2 bacteria methods measure E.
coli and general coliform bacteria concentrations.

IOWATER Data vs. Professional Data

One of the major questions that has surrounded the IOWATER program
from the beginning is, “How does IOWATER monitoring measure up
to professional monitoring?” In other words, are the data obtained
through IOWATER credible?

The five graphs in Figure 18 were compiled by averaging the monthly
results from each program (IOWATER and Iowa’s Water – Iowa’s
Ambient Monitoring Program) and plotting them together. Although it
may be a gross comparison, IOWATER data does appear to reflect
statewide water quality trends. Data collected by IOWATER methods
are also accompanied by limitations. IOWATER methods of bacteria
sampling can be used to determine total coliform bacteria. Formerly,
state standards for Class A waters required fecal coliform bacteria
counts, which could not be obtained using these methods. However,
new water quality standards for 2003 focus on E. coli bacteria, a
parameter that can be monitored using IOWATER methods. In order
for data to be used for regulatory purposes, bacteria sampling must be
done at least monthly, since it is the geometric mean (the fifth root of
five monthly samples multiplied together) that determines impairment.

Limitations for dissolved oxygen (DO) methods exist because DO
values are rounded to the nearest whole number. Furthermore, in the
upper range of the DO color comparator, between 6 and 12 mg/L, only
even numbered concentrations are available. These large gaps in DO
concentrations make it difficult to accurately assess water bodies.

The same scenario is seen with the nitrate/nitrite test strips; exact
concentrations cannot be obtained. For example, a water body with an
actual nitrate concentration of 8.0 mg/L may register a concentration
of 10 mg/L when assessed using IOWATER methods. Class C waters
that have nitrate concentrations greater than 10 mg/L are not in
compliance with state standards. Therefore, Class C waters in this
scenario would be in compliance with state standards, but data from
IOWATER methods would suggest that they should be considered
impaired.

For pH, only whole numbers are listed, and the pH values only range
from 4 – 9. Values above 9 can be cause for impairment, but these
values cannot be obtained using IOWATER methods. Likewise, water

Figure 18. Statewide comparison
between IOWATER and professional
ambient water monitoring data from
May 2000 to December 2002. Note:
IOWATER sites are not the same as the
professional sites.
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bodies having an actual pH of 6.5 may be recorded as 6. For Class A,
B, and C waters, pH values of 6.0 are considered below the acceptable
range, while pH values of 6.5 are in compliance with water quality
standards.

Limitations of temperature data exist not because the actual tempera-
ture readings vary, but because impairments due to temperature
require nearly constant temperature monitoring data in order to
determine whether or not there is a problem. For temperature
impairments, rates of temperature change must be recorded, as well as
the actual change in temperature.

Even though limitations to IOWATER data exist, it is still valuable and
can be used to identify trends, “hot” spots, areas in need of further
monitoring, and, if enough data is available, it can be used for
watershed assessments. This is possible because IOWATER data are
comparable to professional data. Although not exact, the data do
provide a “ball park” figure, and in many cases actual concentrations
are underestimated.

Data from Iowa’s professional water monitoring program are both
accurate and precise. It is accurate because the methods measure exact
concentrations, and it is precise because it can measure actual
concentrations on a repeated basis. IOWATER methods, on the other
hand, may be considered accurate, but not always precise (Figure 22).
This is because although the sampling methods may not provide exact
concentrations, repeated sampling results in similar data. The relative
accuracy of IOWATER data is important because it allows for the
identification of long-term trends in water quality. When making water
quality assessments, it is very important that these trends are identified
so accurate assessments can be made.

IOWATER conducts side-by-side sampling in a continued effort to
ensure quality and credibility of IOWATER data. Staff accompany
professional monitors to the field, where data can be obtained from
both IOWATER and professional methods at the same time and at the
same place. When results from the professional monitoring are back
from the lab, data gathered from the different techniques can be
graphed against each other, and the question about accuracy and
precision of IOWATER methods can be answered. Figures 23-28 show
the results of IOWATER side-by-side sampling. Differences in the
parameter scales are evident.

Because of expansive limestone bedrock that contributed to Iowa’s
limestone-rich soils, the pH of Iowa streams generally ranges from 8.1
to 8.5. Therefore, IOWATER pH test strips would indicate values of 8
or 9, depending on the observer’s perception. Generally, data from

Figure 20. Nitrite and Nitrate color
comparator scales.

Figure 21. pH color comparator
scale.

Figure 19. Dissolved oxygen color
comparator scale.
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IOWATER pH methods reflect those of professional collection meth-
ods, but the limitations previously discussed apply.

IOWATER dissolved oxygen data, although not as precise as profes-
sional data, appear to reflect actual dissolved oxygen concentrations.

Nitrate concentrations using IOWATER methods appear to underesti-
mate actual concentrations determined using professional techniques.

Chloride values appear to match up closely with professionally
obtained chloride concentrations.

Since soil from the suspended load can make readings using the
orthophosphorus color comparator difficult, side-by-side sampling is
conducted using both unfiltered and filtered water samples. There
seems to be less variability among filtered samples.

It is unknown why this relationship exists, but IOWATER methods for
measuring orthophosphorus concentrations appear to be more closely
tied with professional total phosphorus concentrations. Limitations to
IOWATER methods, namely color comparator scales, may provide
clues to this phenomenon.

IOWATER Data – The Big Picture

Data From Chemical Assessments

Figures 29-46 show both the locations of IOWATER monitoring sites
and the median values for each parameter. In a set of data, ranked in
ascending order, the median is the value that falls in the middle – 50%
of the values are lower and 50% are higher.

Median pH values for 2000 are consistent and there seems to be a good
distribution of values ranging from 6 to 9. One area may be worth more
scrutiny. The median value for many of the sites in Story County is nine.
Is this an area that is experiencing consistently high pH, or are these
pH values actually below, but recorded as, nine? Perhaps a look at the
data through time may help answer this question.

For 2001, median pH values appear be around the expected 8.1 – 8.5
range. Once again the monitoring sites in Story County indicate the
possibility of high pH values in this area.

Median pH values for 2002 provide limited evidence that the pH of the
South Skunk River and Squaw Creek in Story County may be elevated.
Perhaps the use of a pH meter would provide a definitive answer to
the high pH question. One median value of four was recorded for a site

Figure 22. Accuracy
versus precision.
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in Bremer County on the Wapsipinicon River. However, upon closer
examination of the data one would find that this value is only from one
sample; it is nearly impossible to make predictions about a water body
from one sample taken at one point in time. If continued, long-term
data reveal consistent pH readings of four, however, a watershed
investigation may be in order.

Median dissolved oxygen (DO) concentrations from 2000-2002 varied
across the state, but for the most part were greater than 5 mg/L. During
this period, some sites dropped below 5 mg/L,  the water quality
standard for warm-water streams. Low levels do not appear to persist
at these sites from year to year, however, these sites have limited data
available. There is a need for continual, long-term monitoring at these
potential “problem” areas in order to accurately draw conclusions.

Nitrite-nitrogen values for 2000-2002 appear to be fairly low. However,
there are a few “red flag” areas that also coincide with elevated nitrate
concentrations.

The 2000-2002 median nitrate concentrations indicate that levels were
pretty good. The nitrate concentrations between 2.1 – 5 mg/L are
typical of nitrate concentrations in streams statewide. As a whole,
median nitrate values were lower in 2000 and 2002, relative to 2001.
These differences may be a result of climatic conditions, as both 2000
and 2002 reported below normal rainfall, while higher nitrate concen-
trations in 2001 correlate with wetter conditions that year (Figures 53-
55).

The phosphate kit that IOWATER now uses was not adopted until 2001.
For the most part, concentrations appear to be relatively low through-
out the state. However, the lowest detection level of 0.1 mg/L is already
above the proposed U.S. Environmental Protection Agency (EPA)
water quality standard for total phosphorus in Iowa streams.

It is not surprising to find lower transparency readings in southern and
western Iowa – the soils are more easily eroded in these areas.
Consistent low transparencies in other parts of the state may be cause
for concern. In these areas, sediment may be contributed to streams by
runoff from construction sites or agricultural fields, and erosion from
unstable banks caused by land-use practices.

IOWATER’s chloride database is relatively small, mainly because there
are relatively few Level 2 monitors. There are four sites that may
indicate a problem, but three are the result of one-time sampling. A
monitoring site on Catfish Creek in Dubuque County, however, has had
repeated high concentrations, and further investigation is underway.
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Figure 23. Comparison of IOWATER
and professional pH data.

Graph shows results from lab versus
IOWATER methods from the same
sites. The solid line shows the rela-
tionship between the two. r2 repre-
sents the strength of the relationship
on a scale from 0 to 1. An example of
a perfect relationship is represented
by the dashed line. Any departure
from that line is not a perfect fit.

Figure 24. Comparison of IOWATER
and professional dissolved oxygen
data.

IOWATER dissolved oxygen data,
although not as precise as profes-
sional data, appear to reflect actual
dissolved oxygen concentrations.

Figure 25. Comparison of IOWATER
and professional nitrate data.

Nitrate concentrations using
IOWATER methods appear to under-
estimate actual concentrations
determined using professional
techniques.
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Figure 26. Comparison of IOWATER
and professional chloride data.

Chloride values appear to match up
closely with professionally obtained
chloride concentrations.

Figure 27. Comparison of IOWATER
and professional orthophosphate
data.

Since soil from the suspended load
can make readings using the
orthophosphorus color comparator
difficult, side-by-side sampling is
conducted using both unfiltered and
filtered water samples. There seems to
be less variability among filtered
samples.

Figure 28. Comparison of IOWATER
orthophosphate and professional total
phosphate as P.

It is unknown why this relationship
exists, but IOWATER methods for
measuring orthophosphorus concen-
trations appear to be more closely
tied with professional total phosphate
as P concentrations. Limitations to
IOWATER methods, namely color
comparator scales, may provide clues
to this phenomenon.
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Figure 29. 2000 median pH values.

Figure 30. 2001 median pH values.
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Figure 31. 2002 median pH values.
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Figure 32. 2000 median dissolved oxygen concentrations.
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Figure 33. 2001 median dissolved oxygen concentrations.

Figure 34. 2002 median dissolved oxygen concentrations.
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Figure 35. 2000 median nitrite-N concentrations.
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Figure 36. 2001 median nitrite-N concentrations.
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Figure 38. 2000 median nitrate-N concentrations.

Figure 37. 2002 median nitrite-N concentrations.
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Figure 39. 2001 median nitrate-N concentrations.
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Figure 40. 2002 median nitrate-N concentrations.
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Figure 42. 2002 median orthophosphorus concentrations.

Figure 41. 2001 median orthophosphorus concentrations.
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Figure 44. 2001 median water transparency readings.
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Figure 43. 2000 median water transparency readings.
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Figure 45. 2002 median water transparency readings.

Figure 46. 2001 median median chloride concentrations.
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Figure 47. 2002 median median chloride concentrations.

Figure 48. IOWATER sites where stoneflies have been identified.
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Biological Data Sets 1,267 
Sites With Only High Quality 
Critters 23 

Sites With Only Middle Quality 
Critters 109 

Sites With Only Low Quality 
Critters 23 

Sites Where Benthic 
Macroinvertebrates Were 
Absent 

58 

Maximum Taxa Richness 23 
Minimum Taxa Richness 0 
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Data From Biological Assessments

Stoneflies are generally considered to be very intolerant benthic
macroinvertebrates. In other words, if pollution is present, these are
usually the first organisms to disappear. Therefore, their distribution
may be of particular importance. One thing to keep in mind, however,
is that there are many different species of stoneflies and their pollution
tolerance varies among species. Figure 48 shows the location of
IOWATER sites where stoneflies have been identified by IOWATER
Level 1 monitors.

There are quite a few sites in the IOWATER database that have very
unique benthic macroinvertebrate data associated with them. A healthy
stream should have healthy populations of high, middle, and low
quality critters. Therefore, the sites that have just one category of
benthics present may indicate that either something is going on in the
stream, or the monitors aren’t thoroughly sampling their monitoring
site and benthic populations are being misrepresented (Figure 49).
What may be most alarming about this data is that 58 of the 1,267
datasets recorded no benthic macroinvertebrates at all (Table 4).
Comments from 10 of these sites specifically addressed this issue, and
four sites had comments indicating that they were dry. Sites where
benthics are absent, or where only low quality benthics are found,
would be good candidates for areas that could use more in-depth
monitoring.

Figure 49. IOWATER sites with uncharacteristic benthic
macroinvertebrate diversity.

Table 4. Benthic
macroinvertebrate diversity.
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Middle Quality
50%

High 
Quality

26%
Low 

Quality

24%

Of all the benthics recorded as present at all of the sites, 26% were high
quality, 50% were middle quality, and 24% were low quality. Overall,
this is a typical proportion of benthic macroinvertebrates.

Conclusions

Table 5 shows the distribution of the data within the different
parameter ranges. The lowest pH value recorded was 4 and 90% of the
datasets recorded pH values of 7, 8, or 9. Only 10% of IOWATER sites
had dissolved oxygen values less than 6 mg/L. Nitrite concentrations
across the state appear to be relatively low – over 50% of the samples
did not detect nitrite. Nitrate concentrations, on the other hand, were
detected more often. Orthophosphorus concentrations were detected
in 75% of the samples. The minimum detection concentration of 0.1
mg/L is already near the EPA proposed water quality standard for Iowa
streams, which means there’s some room for improvement here.
Chloride concentrations appear to be relatively low, with only a few
sites recording high concentrations. Water transparency as a whole
appears to be pretty clear, with 50% of IOWATER sites having
transparency values of 54 cm or greater.

Without long-term, continued monitoring, data obtained from IOWATER
volunteers may have limited uses. For example, many IOWATER sites
having median values that may (or may not) indicate cause for concern
were only based on one sample taken within a given year. While these
random, one-time samples provide a limited picture of water quality
and overall health of these areas, a disadvantage is that they only
provide information about a particular site at the particular time they
are monitored. However, this data can be very useful when it is
gathered at multiple sites throughout a watershed. The resulting data
may pinpoint “hot spots,” or isolate areas in need of further monitoring.
Continued, long-term, consistent monitoring that results from these
efforts can provide insight into watershed health.

Figure 50. Total proportion of
benthic tolerances.

Units Count Min 10th 25th 50th 75th 90th Max
pH pH units 3310 4 7 8 8 9 9 9
Dissolved Oxygen mg/L 3190 1 6 8 8 10 12 12
Nitrite-N mg/L 3211 0 0 0 0 0.15 0.15 3
Nitrate-N mg/L 3267 0 0 1 2 5 5 50
Orthophosphorus mg/L 2071 0 0 0.1 0.2 0.4 1 10
Chloride mg/L 784 <24 <24 <24 <24 30 37 640
Water Temperature °Fahrenheit 3175 0 40 50 59 68 75 95
Water Transparency centimeters 3000 0 14 28 54 60 60 60

Table 5. 2000-2002 IOWATER data.

Count is the number of observations. Min is the minimum value observed. 10th, 25th, etc., represent percentiles of
values. If values are ordered high to low, the 90th is the value which 90% of the samples fall below. Max is the maximum
value observed.
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Routine sampling is required for water quality assessments because
many things can affect a one-time sample. For example, weather can
have the largest single outside influence on water quality parameters.
Weather determines an area’s climate, which describes the average
weather conditions over long periods of time. In other words, weather
is happening all the time and constantly changing (step outside to
observe the weather), and climate is a summary of the weather
conditions (hot summers, frigid winters).

Figures 51 and 52 show the influence of seasonality on four water
quality parameters. Elevated water temperatures during the summer
result in lower dissolved oxygen in streams. Warmer water tempera-
tures also encourage algae growth, lowering transparency. Sediments
washed in during heavy spring and summer rainstorms decrease water
clarity and absorb sunlight, further raising water temperatures.

Nitrate concentrations mirror rainfall patterns with higher levels
coming during spring and fall. During the period 2000-2002, below
normal precipitation resulted in lower median nitrate values.

Database Management

Although Iowa was not an early adopter of a statewide volunteer
monitoring program, IOWATER benefited from the lessons learned by
other volunteer water monitoring programs across the United States.
Coordinators of other state volunteer water monitoring programs
found management of volunteer data a time consuming endeavor,
especially if the program coordinators were entering data into a central
database. Access to data was another issue. Volunteers wanted to be
able to see their data and to have their data available to others to use.

Since IOWATER had limited staff and resources at the time, it was
decided to develop an online database to manage volunteer data. At
the same time, the Water Monitoring Program staff was embarking on
the development of IASTORET (the modern version of STORET – U.S.
EPA's STOrage and RETrieval database), which the Iowa Department
of Natural Resources planned on installing locally and customizing to
meet the management needs of Iowa’s water quality data. The eventual
goal with the IOWATER database is to merge the IOWATER data into
STORET.

The online database allows trained IOWATER monitors to use the
Internet to submit data to a central database. IOWATER monitors are
not required to submit their data. Use of the data is left up to the
individual. Table 6 lists the estimated cost to develop and maintain the
IOWATER database. IOWATER decided that individuals collecting the
data were the most qualified to submit the data. The database, available

Figure 51. Explanation of a box
plot (A.).Higher rainfall and runoff
in the spring can cause nitrate-N
levels to rise during these months
(B.).
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at the IOWATER website (www.IOWATER.net), went online June 1,
2000. The database is password protected so that only trained
IOWATER monitors can register monitoring sites and submit data.
Anyone, however, can view the data. At Level 1 workshops, partici-
pants are trained to use the IOWATER database, not only to submit their
data, but to access data submitted by other monitors throughout Iowa.
Upon completion of a Level 1 workshop, each individual is given an
IOWATER monitor ID and password that is used to register sites and
submit data.

Accessing Water Quality Data

IOWATER Data

IOWATER data can be viewed by anyone who has internet access at
www.iowater.net. Information in the IOWATER database can be
queried in a number of ways including site name, county, or watershed.
Once a site is selected, a site log appears that indicates the biological,
chemical/physical, and habitat assessments, and photographs that are
available. Assessments are listed by the date the assessment occurred,
from the most recent to the oldest. If a site has multiple records
available for a particular assessment, all records can be viewed at the
same time by clicking on the colored header bar. To view all of the
chemical/physical assessments at the same time, for example, click on
the chemical/physical header bar (Figure 56). A window will open that
displays all of the chemical/physical assessments submitted for this
site. Currently, no graphing tool is available with the IOWATER
database. The data can be graphed, however, by copying and pasting
it into a spreadsheet program and utilizing available charting or
graphing tools in the spreadsheet program.

ArcIMS™ is used to geographically display monitoring sites and access
data. ArcIMS™ is an Internet mapping application that allows GIS
(Geographic Information System) data to be delivered to an individual’s
desktop. It allows the user to identify information about different layers
of geographically referenced data, such as IOWATER monitoring sites,
watersheds, and designated uses for stream segments in Iowa, and to
create a map based on the various layers of information one wants
displayed (Figure 57). As one zooms in to an area of interest by using
the “ ” button from the toolbar on the left, additional layers of
information become visible. The user has the ability to make one layer
of information “active,” allowing information with that layer to be
accessed. For example, make the IOWATER Sites layer active. Select
“ ” or the Identify button from the toolbar. Click on any IOWATER
site. Information for that site appears below the map. In the Detail
Information column is a hyperlink that provides a direct link to the
water quality data for this site.

Figure 52. Water temperature (C.)
shares an inverse relationship with
both dissolved oxygen (A.) and
transparency (B.).
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Year 2000 Rainfall  (inches)
> +5
2 to 5
-2 to +2
-5 to -2
> -5

Departure from Normal Annual Rainfall

Year 2001 Rainfall  (inches)
> +5
2 to 5
-2 to +2
-5 to -2
> -5

Departure from Normal Annual Rainfall

 

Year 2002 Rainfall (inches)
> +5
2 to 5
-2 to +2
-5 to -2
> -5

Departure from Normal Annual Rainfall

Figure 53. In 2000, southwestern Iowa experienced dry condi-
tions, while northeastern Iowa was slightly wetter than normal.

Figure 54. In 2001, most of Iowa experienced normal
rainfall, with the exception of southeastern Iowa.

Figure 55. 2002 was an exceptionally dry year for Iowa.
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Items to develop database (staff time estimate - $25/hour) Estimated 
Cost  

3 full-time staff for 90 days to develop database tables and web 
interface for Level 1; includes online data submission forms, online 
site registration form; view data forms (2160 hours) 

$54,000 

Password protected database security form – modification of form 
off the web (5 hours) $125 

Development of Level 2 online data submission forms and view 
data forms (40 hours) $1,000 

Development of Level 2 modules – standing waters, benthic 
macroinvertebrate indexing, soil (90 hours) $2,250 

Iowa Geographic Image Map Server used by citizen monitors to 
identify UTM coordinates of monitoring sites Priceless 

Purchase of SQL server to house the IOWATER database $5,000 
Purchase of SQL software and associated SQL license (educational 
version) $500 

Purchase of web server $3,500 
Purchase of multiple copies of educational version of Front Page to 
develop web-based online forms ($80/license) $240 

Purchase of ArcIMS software $7,500 

Development of ArcIMS application for IOWATER (120 hours) $3,000 

Registration of IOWATER website (www.IOWATER.net) $35 

One-time installation of IOWATER home page on commercial site $75 
Initial placement of www.IOWATER.net on commercial site for 
one year $220 

Development of Netscape View Option for IOWATER database (20 
hours) $500 

TOTAL $77,945 

Maintenance to the database Estimated 
time for staff 

Maintenance to database 1 hour per 
week  

Adding new IOWATER site monitors (# of workshops varies) 1 hour per 
workshop  

Registering new IOWATER monitoring sites (# of sites varies) 0.5 hour per 
site  

Provide training at IOWATER workshops on how to use the 
database (# of workshops varies) 

1 hour per 
workshop  

Development of online field forms for additional modules 30 hours per 
module 

Renewal of IOWATER website name (www.IOWATER.net) $55 for 5 
years 

Maintenance of www.IOWATER.net on commercial site $250 per year 
Monthly SQL server fee for IOWATER database on a commercial 
site 

$85 per 
month 

Table 6. IOWATER database expenses.
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Professional Water Monitoring Data

Iowa’s Water, the State’s professional water monitoring program, stores
all of its data, as well as data from other sources in what is known as
Iowa STORET, located on the Web at www.igsb.uiowa.edu/water.
Here, data from various monitoring projects can be viewed, parameters
of interest may be selected, and graphs may be produced. All of this
can be done from this site. In the near future, IOWATER data will take
its place at the table in the wonderful world of STORET.

IOWATER SNAPSHOT SAMPLING

Results from Snapshot Samplings in Iowa:
The Strength of Volunteers

During 2002, snapshot samplings were conducted in three locations
across Iowa to assess water quality in selected areas. A snapshot
sampling is when multiple sites throughout a geographic area, such as
a watershed or county, are sampled within a short period of time (e.g.,
three hours). A snapshot provides a picture of water quality at one point
in time. Snapshot samplings can be completed:

To increase public awareness and involve the local community
in water quality issues;

To collect baseline data for a geographic area; and
As a screening tool for identifying “hot spots” or streams that

may contribute elevated concentrations of nitrate or other parameter
of interest.

The samplings can be done:
To learn more about various parameters of interest (i.e.,

sediment, nutrients);
Using a combination of physical, chemical, and biological

parameters, as well as observations about stream condition; and
During different times of the year or different flow conditions

(e.g., low-flow sampling during the fall may allow identification of

Figure 56. Accessing IOWATER data using the internet.
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Figure 57. IOWATER's ArcIMS application.

septic system inputs that otherwise would not be as apparent under
higher flow conditions).

Each snapshot sampling was tailored to address the water quality
issue(s) of interest in that particular area. Local organizers identified the
parameters to test for and the location and number of sites to monitor.
Excess sediment in streams is a concern in Whitebreast Creek
Watershed, so several parameters were selected to measure sediment.
Scott County contains a large urban area, so several parameters
targeted potential urban contaminants such as oil and grease. Most of
the snapshots utilized both field and lab test methods. Field tests were
performed using IOWATER methods, with testing equipment donated
by the IOWATER Program. Lab analyses were performed by the
University of Iowa Hygienic Lab, with the cost for these analyses
covered by Iowa’s Water Monitoring Program. The City of Davenport’s
Water Pollution Control Plant Lab also donated some lab analyses in
conjunction with the Scott County sampling.

Volunteers are key to the success of any snapshot sampling. Depend-
ing on the number of sites to be sampled and the geographic area to
be covered, the enlistment of volunteers is crucial. IOWATER volun-
teers, as well as numerous teachers and students, were involved in
each of the snapshot samplings. A training session for volunteers, held
prior to each snapshot, covered: logistics for the day of sampling;
instructions on using the field testing equipment; proper completion
of the field assessment form; and collection of samples for lab analysis.

The following section summarizes results from three snapshot sam-
plings conducted across Iowa during 2002:  Scott County, Muscatine
County, and Whitebreast Creek Watershed (Figure 58).
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Scott County Snapshot

Historically, the streams in and around the cities of Davenport and
Bettendorf have been monitored on a regular basis, thanks to the City
of Davenport’s Water Pollution Control Agency. The Davenport Water
Pollution Control Agency has monitored close to 50 sites in and around
the Quad Cities since the mid 1970s for a variety of chemical
parameters. While this long-term monitoring provided valuable data to
evaluate trends in water quality for urban streams, what was missing
was a picture of water quality throughout all of Scott County, including
rural streams. In September 2001, a coalition of local, city, and county
officials, as well as local educators and interested citizens (many of
whom were members of the Partners of Scott County Watersheds)
began organizing the first snapshot sampling for Scott County that was
held May 21, 2002. A total of 81 sites were monitored throughout Scott
County with the help of IOWATER volunteers and many others (Figure
59). The long-term monitoring sites of Davenport’s Water Pollution
Control Agency were included, with an additional 40 sites, primarily
targeting streams in the rural portions of Scott County.

Building on the success of the first snapshot sampling, the coalition
decided to conduct the countywide snapshots on a biannual basis, both
during the spring under higher flow conditions and again in the fall
under lower flow conditions. On October 7, 2002, Scott County

Figure 58. Location of Whitebreast Creek Watershed, Scott County, and
Muscatine County snapshot samplings that were conducted in 2002.
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completed its second snapshot sampling. Table 7 summarizes the
results from both samplings. All 81 sites sampled in May were again
sampled in October, with the addition of one urban site.

For both samplings, the long-term Davenport Water Pollution Control
Agency sites were also tested for pesticides and total extractable
hydrocarbons (oil and grease) to determine what pesticides were
present in an urban setting and the levels of hydrocarbons present from
parking lot and street runoff. Area high school teachers and students
also conducted biological monitoring at several of these long-term
sites, and this represented some of the only biological monitoring that
has occurred at these sites.

So what were the results? There were noticeable differences between
the May and October snapshot results. Dissolved oxygen concentra-
tions were slightly higher in May while water temperatures were
cooler. Overall, water transparency was similar, although transparency
increased for some sites from May to October while others decreased.
Higher orthophosphorus and chloride concentrations were reported
for the October snapshot. For most sites, fecal coliform bacteria and
total suspended solids were higher in October. Some of the high fecal
coliform bacteria results occurred in the urban area, and may indicate
inputs from urban septic systems for homes not connected to city
sewer. Total extractable hydrocarbons were detected at 95% of the sites

Figure 59. Sites monitored as part of the Scott County Snapshot Sampling.
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in October compared to 20% of the sites in May. Concentrations of total
extractable hydrocarbons were also higher in October. In terms of
pesticides, atrazine was the most frequently detected pesticide and was
present in 95% of the May samples and 90% of the October samples.
Two of atrazine’s breakdown products, or metabolites, were also
detected during both samplings, with desethyl atrazine more fre-
quently detected than desisopropyl atrazine. Metolachlor was also
detected in both May and October. For those pesticides that were
detected in both May and October, concentrations were higher in May.
There were some differences in the types of pesticides detected. The
May samples had detections of trifluralin and acetochlor, while
October had detections of diazinon and bromacil.

Analysis of the May and October data continues and will include
determination of whether the May data is statistically different from the
October data, and if so, did concentrations increase, decrease, or
remain relatively unchanged from May to October for different
parameters. Results from Scott County will also be compared to results
from Muscatine County, which is located adjacent to Scott County. The
Scott County and Muscatine County snapshots were conducted within
one week of each other.

Whitebreast Creek Watershed Snapshot

Whitebreast Creek Watershed is a 427 mi2 watershed located in Warren,
Clarke, Lucas, and Marion counties in south-central Iowa, and has been
the site of a watershed project since 2001. Sediment is one of the
primary pollutants of concern throughout the watershed, and the
snapshot sampling was intended to collect baseline data throughout
the watershed as well as identify subwatersheds where best manage-
ment practices could be better targeted.

A total of 73 sites were initially identified for the snapshot sampling.
Lack of precipitation in this area during late summer/early fall caused
many of the sites to be dry; as a result, only 38 sites were sampled on
September 7, 2002. Figure 60 shows the location of the 38 sites. Of the
38 sites sampled, a subset of 15 sites were also tested for pesticides.
These 15 sites were located on selected subwatersheds and along the
main stem of Whitebreast Creek.

Table 8 summarizes the results from the sampling. Nitrate-N concen-
trations were quite low throughout the entire watershed, with 75% of
the samples reporting nitrate-N concentrations of 1 mg/L or less. The
low nitrate-N concentrations are likely the result of dry conditions in
the watershed. A site on Whitebreast Creek near Knoxville at the
northeast corner of the watershed (at the lower end of the watershed)
has been monitored on a monthly basis since October 1999 as part of
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Percentiles  Unit Method # of 
samples 

Min 
Value 25th 50th 75th 

Max 
Value 

% 
Detection 

77 44 48 50 51 77  Water 
Temperature degrees F Thermometer - 

Field 79 50 53 55 58 65  
80 4.8 7.3 8.5 9 9.3  

pH pH units 
IOWATER test 

strip & field 
meter 80 6.5 7 7.5 7.9 9.3  

81 5.1 7.6 10 11.4 15.7  Dissolved 
Oxygen mg/L IOWATER field 

kit & field meter 80 1 8 8.7 10 13.6  
81 0 0 0 0.05 3.0  

Nitrite-N mg/L IOWATER test 
strip 77 0 0 0 0.2 1.0  

81 0 2 5 5 10  
Nitrate-N mg/L IOWATER test 

strip 80 0 1 2 2 10  
81 0 0.1 0.2 0.2 0.6  

Orthophosphorus mg/L IOWATER field 
kit 80 0 0.2 0.3 0.5 2.0  

73 <22 <22 24 34 321  
Chloride mg/L IOWATER test 

strip 62 <24 29.5 48 70 363  
40 8 27 35 49 60  

Transparency** centimeters IOWATER 
transparency tube 38 11 19 28 58 60  

NA NA NA NA NA NA  Total 
Alkalinity** mg/L IOWATER test 

strip 38 80 120 180 225 240  
81 <10 73 220 600 7000  

Fecal Bacteria 
CFU/100 

ml Lab Analysis 
80 <10 488 700 1100 9500  

E. coli Bacteria CFU/100 
ml Lab Analysis 68 100 300 500 853 4640  

41 0 2 5 9 22  Volatile Total 
Suspended 
Solids* 

% Lab Analysis 
42 0 13.4 23.1 44.7 100  

39 0 7 15 22 38  Chemical 
Oxygen 
Demand* 

mg/L Lab Analysis 
42 12.6 22.4 25.2 32.0 61.1  

41 0 16 27 36 78  Total Suspended 
Solids* mg/L Lab Analysis 

42 1.0 12.3 24.5 41.0 1480  
41 <0.10 0.21 0.42 0.57 3.20 95% Atrazine* 

µg/L Lab Analysis 
42 <0.05 0.06 0.1 0.11 0.2 90% 
41 <0.10 <0.10 0.14 0.20 1.30 66% Metolachlor* 

µg/L Lab Analysis 
42 <0.05 <0.05 <0.05 <0.05 0.27 12% 
41 <0.10 <0.10 <0.10 0.16 0.44 77% Desethyl 

Atrazine* µg/L Lab Analysis 
42 <0.05 0.06 0.08 0.11 0.15 90% 
41 <0.10 <0.10 <0.10 <0.10 0.36 2% Desisopropyl 

Atrazine* µg/L Lab Analysis 
42 <0.05 <0.05 <0.05 <0.05 0.15 2% 
41 <0.1 <0.1 <0.1 <0.1 5.1 5% 

Trifluralin* µg/L Lab Analysis 
42 <0.05 <0.05 <0.05 <0.05 <0.05 0% 
41 <0.1 <0.1 <0.1 0.16 3.6 49% 

Acetochlor* µg/L Lab Analysis 
42 <0.05 <0.05 <0.05 <0.05 <0.05 0% 
41 <0.1 <0.1 <0.1 <0.1 <0.1 0% 

Diazinon* µg/L Lab Analysis 
42 <0.05 <0.05 <0.05 <0.05 0.23 12% 
41 <0.1 <0.1 <0.1 <0.1 <0.1 0% 

Bromacil* µg/L Lab Analysis 
42 <0.05 <0.05 <0.05 <0.05 1.3 2% 
41 <100 <100 <100 <100 180 20% Total Extractable 

Hydrocarbons 
(Oil and Grease) 

µg/L Lab Analysis 
42 <100 120 140 158 1300 95% 

 

Table 7. Scott County Snapshot Sampling results – May 21 and October 8,
2002 (the May results are the gray shaded rows; October results are the
unshaded rows.

NA - Not Applicable; CFU/100 ml = Colony Forming Units per 100 milliliters of water
* Parameter measured at Davenport Water Pollution Control long-term sites only.
**  Parameter measured at non-Davenport Water Pollution Control long-term sites only.
The following pesticides were also analyzed at the 41 Davenport Water Pollution Control long-
term sites in May 2002, however, no detections were reported:  cyanazine, alachlor, metribuzin,
butylate.  The following pesticides were also analyzed at the 42 Davenport Water Pollution
Control long-term sites in October 2002, however, no detections were reported:  cyanazine,
alachlor, metribuzin, butylate, trifluralin, acetochlor, simazine, ametryn, EPTC, prometon,
propachlor, propazine, and dimethenamid.
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a statewide network. Nitrate-N results from the snapshot sampling
were comparable to concentrations from the long-term monitoring site
on Whitebreast Creek. Nitrate-N results from the snapshot sampling,
however, were lower than levels reported from a statewide network of
80+ stream sites sampled in September.

Several sites located on the main stem of Whitebreast Creek in the
upper part of the watershed all reported chloride concentrations >100
mg/L; the statewide average chloride concentration in streams year
round is 18.3 mg/L. The elevated chloride levels in the upper part of
the watershed may reflect direct inputs from livestock, failing septic
system inputs, and/or discharge from municipal wastewater facilities,
all of which could contribute elevated chloride to a stream. Chloride
concentrations from the snapshot sampling were more variable than
both chloride levels from the long-term monitoring site on Whitebreast
Creek near Knoxville and chloride concentrations reported from a
statewide network of 80+ stream sites sampled in September.

Figure 60. Sites monitored as part of the Whitebreast Creek Watershed
Snapshot Sampling.
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Total phosphorus levels from the snapshot were similar to the long-
term site on Whitebreast Creek and statewide concentrations from
September 2002. Water transparency was low relative to the Scott
County and Muscatine County snapshot samplings. Approximately
75% of the samples from Whitebreast Creek watershed reported
transparency of 20 centimeters or less. Elevated total suspended solids
concentrations also supported the low transparency readings. The
average total suspended solids concentration from the snapshot
sampling was 58 mg/L, higher than the average for the long-term
monthly monitoring site on Whitebreast Creek (32 mg/L) and higher
than what was reported statewide during the month of September (35
mg/L). Fecal coliform bacteria levels from the snapshot were also
higher (average of 400 CFU/100 ml) than levels at either the long-term
monitoring site on Whitebreast Creek near Knoxville (140 CFU/100 ml)
or the statewide sampling conducted during September (110 CFU/100
ml). The presence of fecal coliform bacteria suggests a relatively fresh
source of human and animal waste. Atrazine and desethyl atrazine
were the most commonly detected pesticides in samples from
Whitebreast Creek Watershed – they were detected in 100% of the
samples. Also detected, but at a lower frequency, were desisopropyl
atrazine, metolachlor, and prometon.

The sites in Whitebreast Creek Watershed will be sampled again in
April 2003. Results from the April 2003 sampling will provide a picture
of water quality under higher flow conditions.

Percentiles  Unit Method # of 
samples 

Min 
Value 25th 50th 75th 

Max 
Value 

% 
Detection 

Water 
Temperature degrees F Thermometer - 

Field 
38 66 72 74.5 78 87  

Nitrite-N mg/L IOWATER test 
strip 

38 0 0 0 0.15 1.5  

Nitrate-N mg/L IOWATER test 
strip 

38 0 0 0.75 1 20  

Orthophosphorus mg/L IOWATER Field 
Kit 

36 0 0.1 0.25 0.43 9.0  

Total 
Phosphorus mg/L Lab Analysis 38 <0.05 0.11 0.18 0.23 3.5  

Chloride mg/L IOWATER test 
strip 

37 <24 <24 <24 154 391  

Transparency centimeters IOWATER 
transparency tube 

38 <1 10 12 20 60  

Fecal Bacteria CFU/100 
ml 

Lab Analysis 36 10 228 400 808 2200  

Total Suspended 
Solids mg/L Lab Analysis 38 3 34 58 91 240  

Atrazine µg/L Lab Analysis 15 0.23 0.45 0.55 1.3 1.9 100% 
Metolachlor µg/L Lab Analysis 15 <0.05 <0.05 <0.05 <0.05 0.22 7% 
Desethyl 
Atrazine µg/L Lab Analysis 15 0.14 0.19 0.31 0.47 0.52 100% 

Desisopropyl 
Atrazine µg/L Lab Analysis 15 <0.05 <0.05 <0.05 0.20 0.31 40% 

Prometon µg/L Lab Analysis 15 <0.05 <0.05 <0.05 <0.05 0.18 13% 
CFU/100 ml = Colony Forming Units per 100 milliliters of water 
The following pesticides were also analyzed at the 15 sites, however, no detections were reported:  cyanazine, alachlor, metribuzin, 
butylate, trifluralin, and acetochlor. 

Table 8. Whitebreast Creek Watershed Snapshot Sampling results – Septem-
ber 7, 2002.



50

Muscatine County Snapshot

Encouraged by the success of Scott County’s Snapshot Sampling,
Muscatine County embarked on organizing a snapshot sampling of its
own. A total of 48 sites were identified, including 5 sites on stream
segments in Cedar County, the county just north of Muscatine County,
which eventually flow through Muscatine County (Figure 61). A subset
of 14 sites was also sampled for pesticides. These sites were selected
near the outlet of the larger subwatersheds in the county.

Table 9 summarizes the data from the sampling. All sites reported
dissolved oxygen levels of 5 mg/L or higher. Transparency was high,
with more than half of the sites having a transparency of 52 centimeters
or higher. Elevated chloride levels were reported at some sites. Follow-
up monitoring is being conducted at these sites to determine if these
elevated levels were a one-time occurrence or whether the chloride
levels remain high. Fecal coliform bacteria was >1,000 CFU/100 ml at
several sites. Some of these sites are located in areas known to have
failing septic systems. Total phosphorus concentrations ranged from
0.08 to 2.9 mg/L with some of the higher concentrations occurring at
sites on the Cedar River. Atrazine and desethyl atrazine were the only

Figure 61. Sites monitored as part of the Muscatine County Snapshot
Sampling.
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two pesticides detected in samples from Muscatine County, being
present in 93% and 100% of the samples, respectively. These two
pesticides were the most commonly detected pesticides for the Scott
County, Whitebreast Creek Watershed, and Muscatine County snap-
shot samplings.  Atrazine is the most frequently detected pesticide in
Iowa streams statewide.

Summary

The snapshot samplings that occurred throughout Iowa in 2002 were
successful because of the time and energy of local organizers in
planning and coordinating the event. All of the organizers were
successful in recruiting volunteers to participate in the sampling.
Volunteers varied from IOWATER monitors to area school teachers and
students to local and county officials to concerned residents in the
county or watershed. For each snapshot, baseline data was collected
that allows assessment of stream health throughout their respective
county or watershed. In some cases, stream segments have been
identified for follow-up monitoring. While results from each snapshot
provide a picture in time of water quality, additional monitoring is
planned by each group, and these future samplings will provide
additional insight into water quality for these areas.

Acknowledgements

Key organizers for the Scott County sampling were Jennifer Anderson,
Ed Askew, Carol Border, Heidi Carr, and Curtis Lundy; Angela Biggs,
past coordinator for the Whitebreast Creek Watershed Project, orga-

Table 9. Muscatine County Snapshot Sampling results – October 15, 2002.

CFU/100 ml = Colony Forming Units per 100 milliliters of water 
The following pesticides were also analyzed at the 14 sites, however, no detections were reported:  cyanazine, metolachlor, alachlor, 
metribuzin, butylate, trifluralin, acetochlor, desisopropyl atrazine, simazine, ametryn, EPTC, prometon, propachlor, propazine, and 
dimethenamid. 
 

Percentiles  Unit Method # of 
samples 

Min 
Value 25th 50th 75th 

Max 
Value 

% 
Detection 

Water 
Temperature degrees F Thermometer - 

Field 48 44 50 50 52 62  

pH pH units IOWATER test 
strip 48 6.5 8 9 9 9  

Dissolved 
Oxygen mg/L IOWATER field 

kit 47 6 8 8 10 12  

Nitrite-N mg/L IOWATER test 
strip 48 0 0 0 0 2  

Nitrate-N mg/L IOWATER test 
strip 48 0 2 2 5 10  

Chloride mg/L IOWATER test 
strip 48 <24 <24 <24 24 533  

Transparency centimeters IOWATER 
transparency tube 48 2 28 52 60 60  

Total 
Phosphorus mg/L Lab Analysis 48 0.08 0.14 0.17 0.22 2.9  

Fecal Bacteria CFU/100 ml Lab Analysis 48 20 273 470 788 3400  
E. Coli 
Bacteria CFU/100 ml Lab Analysis 48 <100 <100 100 125 1100  

Atrazine µg/L Lab Analysis 14 0.08 0.14 0.17 0.22 0.29 93% 
Desethyl 
Atrazine µg/L Lab Analysis 14 0.07 0.17 0.19 0.23 0.32 100% 
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nized the Whitebreast Creek Watershed Snapshot Sampling; and Matt
McAndrew, coordinator for the Mud Creek Watershed Project in
Mucatine County coordinated the Muscatine County Snapshot Sam-
pling.

Results from the National Water Monitoring Day
Snapshot: Iowa’s Picture

On October 18, 2002, IOWATER monitors all over Iowa dipped test
strips, transparency tubes, and thermometers into streams in an effort
to assess the quality of streams across Iowa in the first statewide
snapshot sampling event.

Iowa’s statewide snapshot sampling was held in conjunction with
National Water Monitoring Day. A total of 68 sites were sampled across
Iowa. This paper summarizes results from Iowa’s portion of the
National Monitoring Day Snapshot, and compares the data to streams
sampled statewide during October as part of Iowa’s long-term stream
network. Figures 62-70 and Table 10 provide results from the National
Monitoring Day snapshot sampling.

National Water Monitoring Day Snapshot

October 18, 2002, marked the 30th anniversary of the passage of the
Clean Water Act. To celebrate the event, volunteer monitors from
across the U.S. were encouraged to test their waters as part of National
Water Monitoring Day. The monitoring event was to provide a
snapshot in time of water resources in the U.S. The event, the first of
what is intended to be an annual event, was coordinated by America’s
Clean Water Foundation. Nationally, monitors were encouraged to
measure water temperature, pH, dissolved oxygen, and water clarity/
turbidity.

In Iowa, IOWATER monitors were encouraged to participate in
National Water Monitoring Day by monitoring their regular sites
between 10 am and 2 pm on October 18 and to complete any or all of
the IOWATER field assessments. Data collected were then submitted
to the IOWATER database. Results from the sampling were intended
to provide a picture in time of water quality in Iowa (Note: The results
in Table 10 include only data submitted to the IOWATER database and
none of the data submitted to the National Water Monitoring Day
website. Since not all IOWATER monitors were able to sample on
Friday October 18, this summary includes data submitted to the
IOWATER database for sites monitored from October 16 through
October 20).

A total of 68 sites were monitored in 24 Iowa counties (Figure 62); three
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of the 68 stream sites monitored were dry. Two of the dry sites were
in Lucas County in southern Iowa and have been dry since July 31, 2002
(note: since these two sites are relatively close to each other, the two
sites appear as one site on the map); the other dry site was in Black
Hawk County. Table 10 summarizes the results from the sampling. All
samples were collected using standard IOWATER methods. For 10
sites, the October 18 sampling represented the first time these stream
sites were sampled. All other sites have been monitored before, with
some having been monitored 25 times or more.

pH levels from the IOWATER snapshot monitoring event varied from
7 to 9, with an average of 8 (Figure 63). The statewide stream network
had pH values ranging from 7.2 to 8.9 for October 2002, with an average
of 8.3. pH levels in Iowa streams typically fall within a very narrow
range of 8.1 to 8.4. Of the 64 streams sampled as part of the snapshot
sampling, 78% had a pH of 8 or 9.

Chloride was measured at 30 sites (Figure 64). The fewer number of
chloride results reflects the difference in level of IOWATER training
received by those who participated in the snapshot sampling. Chloride
is an IOWATER Level 2 parameter, and only half of those who
participated in the snapshot sampling have completed IOWATER Level
2 training. Chloride concentrations ranged from below detection (<25
mg/L) to 191 mg/L. The average chloride concentration was 30 mg/L,
and is similar to chloride levels reported from the statewide stream
network monitored during October 2002. Average chloride concentra-
tion for the statewide network for October 2002 was 23 mg/L, and
concentrations ranged from 6.6 to 110 mg/L.

Three sites that were sampled as part of the IOWATER Monitoring Day
Snapshot, a site in Black Hawk County, another in Dubuque County,
and a third site in Johnson County, reported elevated chloride
concentrations of 92, 150 and 191 mg/L, respectively. The site in Black

Percentiles Parameter Unit # of 
samples 

Min 
Value 25th 50th 75th 

Max Value 

Water Temperature degrees F 63 29 45 48 51 59 
pH pH units 64 7 8 8 9 9 
Dissolved Oxygen mg/L 65 4 8 8 10 12 
Nitrite-N mg/L 64 0 0 0 0.15 1 
Nitrate-N mg/L 65 0 1 2 5 20 
Chloride mg/L 30 <25 <25 30 36 191 
Transparency centimeters 59 17 51 60 60 60* 
Orthophosphorus mg/L 63 0 0.1 0.2 0.3 5.0 

Note:  Three sites that were monitored were dry:  two in Lucas County and 
one in Black Hawk County.      * The maximum transparency reading that 
can be recorded using the transparency tube is 60 centimeters. 

Table 10. IOWATER statewide snapshot sampling results for October 18,
2002.
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Hawk County has been sampled on a monthly basis for the past year,
and the 92 mg/L is the highest chloride level reported for this site to
date. The site in Dubuque County has reported chloride concentrations
above 100 mg/L for the past year. The IOWATER monitor for this site
has noted livestock adjacent to this stream site. The site in Johnson
County is downstream of a municipal wastewater facility. This is the
first time this site has been sampled, although this site has been used
for IOWATER Level 2 workshops, and elevated chloride has been
noted during those workshops. An elevated orthophosphorus value of
3 mg/L was also recorded at this site.

Orthophosphorus concentrations ranged from 0 to 5.0 mg/L (Figure
65). The average concentration was 0.2 mg/L. Six sites reported
orthophosphorus concentrations of 1.0 mg/L or higher. These sites
were located in Black Hawk, Johnson, Linn, Polk, and Sioux counties.
The site in Black Hawk County had an orthophosphorus value of 1.0
mg/L, a concentration that has been recorded at this site previously.
The orthophosphorus level in the Johnson County stream was 3.0 mg/
L. This was the first time this site has been monitored. The site is located
downstream of a municipal wastewater outfall, and also reported
elevated chloride levels (191 mg/L). The Linn County site had a value
of 5.0 mg/L, a level that has also been measured at this site before. Two
sites in Polk County had an orthophosphorus concentration of 1.0 mg/
L. Both sites also had a nitrate-N value of 5 mg/L. The site in Sioux
County has been monitored seven times since August 2000. Each time
the site has been sampled, orthophosphorus values have been greater
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than 1 mg/L. Nitrate-N concentrations tend to be elevated at this site
also, ranging from 2-10 mg/L. This site receives runoff or discharge
from a golf course, a municipal wastewater facility, and a meat packing
plant facility. All of these facilities are located in the watershed above
the site, and all are within four miles of the monitoring site.

The average orthophosphorus concentration reported from the state-
wide network of stream sites that were professionally monitored
during October 2002 was 0.12 mg/L. Orthophosphorus concentrations
ranged from below the detection limit of 0.05 mg/L to 1.2 mg/L, with
the higher concentrations scattered throughout all of Iowa.

The average dissolved oxygen for the sites sampled was 8 mg/L (Figure
66); the lowest dissolved oxygen value was 4 mg/L, recorded at a site
in Mitchell County. This was the first time that dissolved oxygen had
been measured at this site. Another site in Johnson County had a
reading of 5 mg/L. This site has been monitored for dissolved oxygen
on 14 different occasions, and low dissolved oxygen concentrations
have been recorded previously at this site. Eight sites reported a
dissolved oxygen concentration of 6 mg/L. These sites were scattered
throughout the northeast quarter of Iowa and included one site in Polk
County. For most of these sites, previous monitoring has reported
similarly low dissolved oxygen levels.

Average dissolved oxygen concentration for streams monitored profes-
sionally during October 2002 was 8.9 mg/L. Dissolved oxygen concen-
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trations ranged from 5.3 mg/L to 13.0 mg/L, with all sites reporting
values greater than 5 mg/L. Sites with dissolved oxygen greater than 10
mg/L were primarily located in the northern one-third of Iowa.

Water temperatures from the IOWATER statewide snapshot ranged
from 29 to 59 degrees Fahrenheit and the average was 48 degrees
Fahrenheit (Figure 67). Sites that had lower water temperatures were
located in the Squaw Creek Watershed near Ames in Story County.

The average temperature reported from the statewide network of
stream sites that were professionally monitored during October 2002
was 60 degrees Fahrenheit. Water temperature ranged from 46 to 74
degrees Fahrenheit, with the warmer water temperatures primarily
located in streams in the southern half of Iowa. The difference in
temperatures between the IOWATER snapshot sampling and the
statewide network of streams may be related to when each sampling
occurred. The statewide network was sampled during the first two
weeks of October, while the IOWATER sampling occurred the latter
part of the third week in October. Statewide, air temperatures were
above normal for the end of September and beginning of October, but
quickly declined to below normal for most of October. October was the
5th coldest October on record based on 130 years of weather record
in Iowa (http://www.agriculture.state.ia.us/climatology/
weathersum1002.htm).

Nitrite-N concentrations ranged from 0 to 1 mg/L (Figure 68). The

Figure 64. Chloride results.
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majority of sites had 0 mg/L or a very low concentration. More than 65%
of the sites had 0 mg/L; only 5% of the sites had nitrite-N greater than
0.15 mg/L. Of the sites with elevated nitrite-N concentrations, the site
in Johnson County usually has low (0.15 to 0.30 mg/L), but detectable
levels of nitrite-N. A site in Sac County had a nitrite-N concentration of
1 mg/L; very few samples have been collected at this site, and the 1 mg/
L is the highest concentration to date.

Nitrate-N concentrations ranged from 0 to 20 mg/L, with an average of
2 mg/L (Figure 69). The highest reported nitrate-N concentration was
20 mg/L at a site in Cerro Gordo County near Mason City. This
concentration was the highest nitrate-N value ever measured for this
site.  Three sites had nitrate-N concentrations of 10 mg/L: one in Sioux
County in northwest Iowa; a site in Story County in central Iowa; and
a site in Fayette County in northeast Iowa. Elevated nitrate-N has been
reported previously for the site in Sioux County, whereas the nitrate-
N result from the Fayette County site was the highest recorded to date
for that site. The site in Story County has had elevated nitrate most of
this year, with a high of 20 mg/L from July 2002.

The average nitrate-N concentration reported from a statewide net-
work of stream sites that were professionally monitored during
October 2002 was 3.4 mg/L (Note: For the professional network, nitrate
is reported as nitrate+nitrite-N). Nitrate-N concentrations ranged from
0.1 to 17.0 mg/L, with the higher concentrations occurring in north-
central Iowa.

Figure 65. Orthophosphorus results.
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Transparency varied across Iowa. A cluster of sites monitored in the
Squaw Creek Watershed near Ames in Story County and another group
of sites in and around the Shell Rock River in Butler and Floyd counties
all reported transparency values greater than 40 centimeters. Water
transparency was high not only for these areas, but also for the majority
of streams sampled, as 75% of the sites had a transparency of 50
centimeters or greater (Table 10; Figure 70). This was not unusual given
the time of year and lack of rainfall prior to sampling. For one site in
Butler County, the transparency reading of 51 centimeters was the
highest reported for this site to date. The lowest transparency values
were 17 and 19 centimeters for sites in Buchanan and Johnson counties,
respectively. For the site in Butler County, 17 centimeters was one of
the lower values reported for this site. For the site in Johnson County,
past monitoring reported similar low transparency measurements.

Transparency is not measured as part of the statewide network of
streams, rather, turbidity is used as an indicator of the amount of
sediment in the stream. Turbidity values ranged from 1.2 to 690
Nephelometric Turbidity Units (NTU), and the average was 20 NTU
(Note: The higher the turbidity reading, the more suspended material
is in the water, compared to transparency where a lower transparency
reading means that more suspended material is in the water). The
higher turbidity values were recorded at streams in western Iowa and
across the southern half of Iowa, while the lowest turbidity values were
for streams in northeast Iowa.

Figure 66. Dissolved oxygen results.
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Future Statewide Snapshots

The IOWATER program gratefully acknowledges everyone who took
time to monitor sites as part of the statewide snapshot sampling. We
plan to build upon the first statewide snapshot sampling by coordinat-
ing a biannual statewide snapshot sampling in the spring and fall of
every year.
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Figure 67. Water temperature results.

%U$T$T%U%U$T

$T

%U

%U

%U

%U%U$T

$T

%U

%U

%U%U%U%U

$T%U

%U

%U

%U%U%U

%U
%U

$T

%U%U
#S$T
#S#S$T#S#S%U

%U

%U
%U%U

$T
#S$T

$T

%U%U%U

%U

%U

%U

%U

%U%U

%U

$T

%U

%U

Rivers
County

Water Temperature (degrees F)
#S 25 - 35

$T 36 - 45

%U 46 - 56



60

Figure 68. Nitrite-N results.

Figure 69. Nitrate-N results.
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Martin, Kristen L., Jason H., Kristen G; and Vicki Wilson.

Conducting a Snapshot Sampling Event

If you’re interested in creating a water quality portfolio of a watershed
in your area, it may be helpful to gather some snapshots of your own.
Sure, the idea of conducting a snapshot sampling event might seem a
little overwhelming at first, but if you can provide answers to the
“Who,” “What,” “When,” Where,” “Why,” and “How” questions, you’re
well on your way to success.

Who?

This may be one of the most important questions of all. After all, the
“who” will include not only the planners and partners, but it also
includes the target audience, or the people who you want to partici-
pate. The demographics and ideals of the “who” may be what guides
the event and gives it direction. Therefore, the first step in developing
a plan for the event is to develop a planning committee.

When the planning committee is in place their first objective is to
establish the goal(s) for the monitoring event. This goal, or what it is
you want to accomplish with this event, is made up of many objectives

Figure 70. Water transparency results.
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that will help to keep the event on track. The target audience, or people
who you want to be involved in the snapshot sampling, may be
identified within the goal. If they are not, they should be identified early
so the event can be tailored to meet their needs. The next group of
people who need to be identified and solicited are potential partners.
Partners can help support and add credibility to the event.

What?

The “what” question will essentially be the snapshot sampling event
itself, a culmination of the answers from the other questions.

When?

The date of the event should be decided upon early, so that it can be
adequately publicized and marketed to potential partners and partici-
pants. As safety of everyone involved should be of utmost concern, a
rain date should also be scheduled at this time.

Where?

Not only is the location of the snapshot sampling area important, but
locations of individual monitoring sites are also necessary to include
in the planning process. The goal of the event may strongly influence
monitoring site locations. Furthermore, the specific parameters that
will be sampled may also provide insight as to where monitoring sites
are needed. Accessibility to sites is also a major concern, as we all want
be make sure that we abide by the IOWATER Code of Ethics. Obtaining
land owner permissions to monitor at certain sites may be a great way
to expand participation diversity, build partnerships, and gain support.
Site accessibility may not only be a question of land owner rights,
however. Physical considerations such as terrain and feasibility must
also be taken into consideration. When all potential monitoring sites
have been identified, they should also be prioritized to maximize
monitoring effectiveness, should participant numbers be low.

Why?

In other words, what do you want the event to accomplish? This
question should be addressed in your goal(s).

How?

Finally, the nuts and bolts of the planning process – how will the plan
come together? This is perhaps the most difficult and time-consuming
question of them all. Things to decide on to answer this question may
include: how the event will be publicized and marketed to the public,
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how the participants will be trained, how the data will be collected,
how the information will be disseminated, and who will do what to get
this all accomplished (division of labor).

When the answers to these questions have been answered, the stage
will be set for a successful snapshot sampling event. The following
“Steps to Snapshot Success” may help with the planning.

Steps to Snapshot Success:
1. Organize a planning committee – the decision makers that will

plan the event.
2. Establish a goal, or goals, that have clearly defined objectives.
3. Identify the area or watershed in which the event will take

place.
4. Identify the target audience – who you will influence or have

participate.
5. Solicit and establish partnerships.
6. Select potential monitoring locations, obtain any necessary

permissions, and pinpoint priority monitoring sites.
7. Develop a schedule of events – what will take place when?
8. Advertise, promote, and solicit the event through flyers, press

releases, mailings, newsletters, and/or community meetings. Be sure
to let participants know what will be required of them and what they
should come prepared with.

9. Set up an orientation meeting where participants will be
introduced to the event, understand the goals and objectives, and be
trained on the monitoring methods they will be using. This could be
done on the same day as the event, before the sampling takes place.

10. As safety is a major concern, participants should be made
aware of possible dangers and sign a liability waiver, acknowledging
that they are to be responsible for their own actions.

11. Assign monitoring locations to monitoring groups (for safety
reasons, it’s recommended that at least two people are assigned to a
site) and distribute monitoring equipment to them.

12. Let the monitoring begin!
13. When all monitors have checked in and submitted their data,

be sure to thank all participants and acknowledge the partnerships that
were formed that helped make the event a success. Also, a free lunch
doesn’t hurt, either!

14. When the data is compiled, share it with all those involved, and
anyone else who may be interested in the results. Feedback may be the
most important step in the communication process.
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ACKNOWLEDGEMENTS

Volunteer Awards 2001

IOWATER Volunteer of the Year – Curtis Lundy.  Curtis began a
monitoring program on Duck Creek in Davenport in 1998 with the
Izaak Walton League’s Save Our Stream program and has been with
IOWATER since near its inception as an active proponent of water
quality monitoring. He was largely responsible for the first onsite
IOWATER Level 1 workshop in the state of Iowa, held in Davenport
in April 2000. Curtis’s enthusiasm and coalition-building skills helped
form the Iowa Riverbend Streamkeepers, uniting teachers, state and
federal government agencies, conservation groups, and the Riverboat
Development Authority in a five-county area monitoring strategy.

IOWATER Professional of the Year – Lora Friest.  Lora is the
project coordinator for the Upper Iowa River Watershed Project (RC&D
for NE IA Inc.) in northeast Iowa. Through her efforts, over 80
IOWATER sites and dozens of volunteers and professionals have been
coordinated and focused on the 640-thousand acre watershed. Future
activities could expand the coordinated activities to the Turkey and
Yellow river watersheds. Lora has repeatedly helped IOWATER “push
the limits” on procedures through advising and participation.

IOWATER Watershed Group/Organization of the Year – Hawkeye
Fly Fishing Association. The Hawkeye Fly Fishing Association was
founded in 1975 by a small group of Iowa anglers and conservationists
dedicated to the promotion of fly fishing and conservation work to
preserve Iowa’s fly-fishing waters. Many of their members participated
in early IOWATER “pilot” workshops in 1999 and have continued to
actively support the program. The association is an active advocate for
environmental policy, participating directly in the saving of French
Creek and expressing support for strong water-quality standards
through the Iowa Department of Natural Resources.

IOWATER Clipboard Award – Donald Lund. Donald has proven a
tireless volunteer for many years within the Hawkeye Fly Fishing
Association. His active pursuits of fly-fishing and dog tracking in
addition to his love of the outdoors only enhance his contributions to
the IOWATER database. Don spreads his work over eastern Iowa,
including Dutton’s Cave in Fayette County, Bigalk Creek in Howard
County, Old Womans Creek and Phebe Creek in Johnson County, and
Bigalk Creek and Bohemian Creek in Winneshiek County.

IOWATER Clipboard Award – James Martin. When it comes to
energy, James is definitely a leader. He and cohort Brian Emerson have
established a comprehensive Web organization, “Watersheds Unite,”
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which provides information, resources and citizen networking for
issues surrounding water quality in Iowa. In addition to his prolific
volunteer water quality monitoring on Snyder Creek, James also is a
valuable volunteer for the Johnson County Soil and Water Conservation
District with his extensive Geographical Information System (GIS)
expertise.

Volunteer Awards 2002

IOWATER Volunteer of the Year – Dale Adams. Professionally,
Dale has been involved in water-quality issues since 1989 and
recognizes the importance of monitoring. He is currently an environ-
mental specialist with the Iowa Department of Agriculture. Dale’s
passion for water quality doesn’t end when he leaves the office,
however - he monitors several streams in Mitchell County, and actively
recruits others to “get wet” through monitoring. Dale hopes to someday
pass on his sites to other individuals or organizations that he recruits.
He credits Don Lund, another IOWATER monitor, with getting him
started on monitoring in Mitchell County, as Dale took over several
sites that Don previously monitored. Dale saw it as an opportunity to
put into practice what he learned in IOWATER. To date, he has
successfully involved students and teachers from the St. Ansgar FFA
and biology class, Osage High School, Riceville schools, and Marble
Rock schools, as well as the Mitchell County Conservation Board.

IOWATER Professional of the Year – Ellen Hartz. Ellen is a science
teacher with ECHO Alternative High School in Tiffin. She began water-
quality monitoring and education efforts on her own for ECHO
students in 1998, then connected these to IOWATER when the program
began in 2000. Ellen teaches a 32-week course that meets four hours
weekly and is devoted to water quality. She leads her students in
monitoring sites in Iowa County. Ellen’s students are literally “in the
water” two to three hours each week. The students also learn how to
be stewards of their environment and are involved with other natural
resource activities such as attending Groundwater Association meet-
ings, visiting the U.S. Geological Survey, independent studies, and
presenting at the Iowa Children’s Water Festival.

IOWATER Educator of the Year – Ron Wilmot. Ron has involved his
students with water monitoring since 2000, when they sampled the Big
Sioux River. He has also taken his class to Iowa Lakeside Lab for a field
and research project, consisting of three days in the fall and three days
in the spring, using high-tech equipment to conduct water monitoring.
Under his direction, Ron’s students have performed a water runoff
study of the LeMars NRCS office property, which covers 38 square
miles. Some other natural resource activities the students are involved
with include a feasibility study for a wind turbine, a cricket frog study
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in Union County, South Dakota, a small mammal survey of Mt. Talbot
in Stone State Park, elevation markers for Milford Site, and
NatureMapping. Through Ron’s leadership, his students have also
prepared presentations for city councils, service groups, the local
school board, state school board conventions, state and national
teacher workshops and conferences, and four presentations at the
school per year.

IOWATER Watershed Group/Organization of the Year – Squaw
Creek Watershed Council. The Squaw Creek Watershed Council
came into being in March 2001. Its mission is “to provide leadership in
protecting and improving the environmental health of Squaw Creek
Watershed by facilitating cooperative involvement of urban and rural
residents in raising public awareness and promoting educational
programs and targeted actions.” The council has accomplished this
through their monitoring of Squaw Creek and its tributaries, and they
have increased public awareness of watershed issues through town
meetings and watershed boundary signs. In addition, the council has
sponsored local presentations on the CREP Program, septic systems,
and flood plain management and coordinated field trips to a remnant
marsh in the watershed and the Bear Creek riparian buffer project. The
group has actively promoted IOWATER monitoring by its members and
throughout the watershed. More than 170 sets of IOWATER volunteer
data from 49 sites in the watershed have been recorded. The council
has also participated in work days at a prairie restoration site along
Squaw Creek and in removing trash from Squaw Creek and its
tributaries.
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Mark Segebart
Joe Smith
Jerry Stull
Rick Vetter
Patti Vogt
Keith Weller

Harvey Westphalen

Dallas
Chris Adkins
Kari Allen
Heidi Anderson
Daryle Bennett-Xenia
Dave Bolluyt*
Bob Casber
Victor Elias
Denise Forret
Ray Harden
Cynthia Howell
Rusty Martin
Nette McCullough**
Helga McDaniel
Bill Miller
Larry Ory
Don Price
Angela Ruden
Ken Ruden
Sue Ruden**
Elizabeth Ruden**
Jack Soulis
Christi Taylor
John Thornton
Kay Thornton
Don Wirth*

Davis
Lori Ehrhardt
Joe Erhardt
Jerry Gravett
Marvin Hesse
Jodi Jones
Frank Jones
Michele Keifenheim
Garry Klicker
Tom Sperfslage

Decatur
Karl Larson
Phyllis O’Daniels

Delaware
John Behrns
Lou Christiansen**
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Marcheta Cooey
Lola Galiher
Bob Galiher**
Margaret Hogan
Chad Kehrli
Paula Kluver**
Jack Newton
Tom Norlin
Troy Olson
Virginia Parker
Mike Russell**
Mike Savage**
Roger Schnittjer
Marilyn Schnittjer
Tony Standera
Steve Zaruba

Des Moines
Christine Bedi
Karin Blythe*
Phil Broder
Cindy Gaffney
Katie Hard*
Sherman Lundy
Debra Nace
Kim Perlstein
Tami Plein*
Angela Scott
Daniel Shirapour

Dickinson
Marc Benedict**
Eric Bueltel*
Nick Eglseder
Terry Heidebrink
Kathy Kleen*
Mona Knudson
Sandy Ladegaard
Jane Shuttleworth
Leah Streeter
Barbara Tagami
Yvonne Taylor
Tim Terril
Jim Tuel
Jean Wyatt

Dubuque
Susan Balsamo**
Kathy Belden
Kirsten Berg
Tom Boland**
John Buck
Jacqueline Call
Daniel Call**
William Cooey
Tom Cuvelier**
Kim Daughetee
Tom Davis**
Tom Degree**
Richard Dunkel
Gary Foust
Colleen Foust
Ed Glaser**
Helen Harvey*
Jane Haugen
Mike Hayek
John Hearn
James Heinz**
Coleen Hughes**
Mollie Junk
Roger Kafer
Barb Klein
Craig Koppes**
Gary Kruse**
Diane May
Bill Niemann
Gina Noel
Chris O’Connell
Michael Ouverson
Dave Overby
Larry Pisarik
Brian Preston*
James Prochaska
Jim Rolling
Mark Smothers*
John Stanton**
Regina Thibeau
Joseph Tollari**
Dave Unsen**
John Vontalge*
Jerry Willer**
Charlie Winterwood**
Gary Woerdehoff

Tony Zelinskas**

Emmet
Steve Anderson
Eric Anderson**
Matt Berninghaus**
Anita Fisher**
Gordon Garrison**
Kieth Hildreth*
Marilyn Loebach**
Steve Reighard Sr.**
Craig Zoellner**

Fayette
Dan Anderson
Robert Basset**
Roger Beane**
William Bennett*
Linda Gibson**
Ron Heath*
Richard Jensen
LouAnn Milks
Jeff Milks**
Jerry Muff**
Karen Ott**
Lisa Plotz**
Linnae Scheffel
Joe Wingert**
Rosalind Young

Floyd
Michelle Dohlman
Chris Eldridge
Laura Elfers
Linda Hughes
Janette Lien**
Bob Malick**
Marvin Mathews**
Barb McKinstry
Doug Schroeder

Franklin
Wendall Boehlje
Matt Handeland
Ryan Harr
Jen Koenen
Karen Koenig
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Wendy Lamos
Nicki Prantner
Eric Wiklund

Fremont
Dean Brame
David Brame

Greene
George Naylor
Danielle Whaley

Grundy
Jeremy Heltribridle
Dawn Heltribridle
Reinbeck Hoeppner
Judy Krebsbach**
Vera Krull
Greg Moore**
Don Osterhaus
Jim Ruzicka
Nate Stewart
Wayne Welzien
Eileen Welzien

Guthrie
Elizabeth Frederick
Barb Gigar
Don Holland
V Pierce
Anne Riordan
Ben Schlader
A.Jay Winter

Hamilton
Mark Dougherty
Dave Entiiken*
Loran Fletchall
Rusty Grace
Kenneth Harfst
Marv Hoffmann
Leah Maass
Rich Mabe
Sean McCoy*
Brent Odland
Lonnie Ramaeker

Hancock
Vicky Anderson
Bob Grandgenett**
Chris Hinders
Jeremy Johannsen
Jason Lackore**
David Rueber**

Hardin
Connie Betts
Ron Brada
Carl Carlson**
Laura Daniels
Ben Daniels
Peggy Daniels
Dan Gehring
Howard Knutson
Marcus Mueller
Alvin Neubauer
Bill Schmidt
Nancy Slife
Sue Welden
Wes Wiese

Harrison
Pam Cates**
Marcia Hammer
Russell Kurth
Deb Lipschultz
Janette Reeser
Bruce Weber

Henry
Roxanne Smith
Jeff Tisl
Randy VanBrussel
Steve Wilson

Howard
Troy Anderson
Tom Broderman
Becky Connolly**
Katie Engelhardt**
Dean Ferrie
Jerome Fulsaas
Jim Green
Lyle Halverson

Laurie Humpal**
Connie Hvitved
Nate Langreck**
Steve Mlady**
Frank Moore
Lori Moore**
Collin Ohloff*
Brandon Riha**
Ryan Sindelar**
Jeff Straka
Brian Vobr**

Humboldt
Linda Clasen
Daniel Holste**
Paul Johnson
Dennis Martin
Darlow Rapple
Cindy Reher
Holly Wilson

Ida
Alan Schmidt

Iowa
Cathy Droz
Brendan Droz
Maria Koschmeder
Shirley Messer
Walt Power**
Tom Sandersfeld**

Jackson
Becky Benedix
Ann Burns**
Duane Garien**
Jerald Gnade**
Nation Gravent
Patty Hampton
Jeff Haverland
Joan Jess
Hilary Johnson
Darcy Keil**
Linda Melvin**
Jenny Nabb**
Colleen Petaros
Catherine Reding
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Judy Scheer
Kevin Schiedecker**
Margo Sprenger**
Sue Tebbe
Jerry Tesmer**
Therese Tremmel
Bel Tubbs**
John Vrotsos

Jasper
Keri Batterson
Daniel Cole
Katie Garms
Bill Reed*
Michele Smith
Steven Smith
Mark Wagner
Cheryl Waskow**

Jefferson
Jack Eastman**
Lisa Messenger
Brent Wilson

Johnson
Robyn Adkisson
Ray Anderson
Mark E Andracki
Gary Arner**
Larry Asari
Andy Asell
Lois Bair
Bob Barta**
Ilena Berg
Jancie Boekhoff
Mike Bounk
Amy Bouska
Chuck Brammer
Maxine Brammer
Greg Brenneman
Bill Bunker
MacKenzie Burris
Barbara Buss
Mary Jo Daly
Lowell Dibble**
Vicky DiBona
Jason Egly**

Jessica Erickson
Wendy Fry
Jim Giglierano
Nathan Giglierano
Jack Gilmore
Jay Gilpin*
Noreen Gingerich**
Charles Gleason
Kristen Goldsmith
Matt Goolsby
Ellen Hartz**
Nick Hauser
Mary Pat Heitman
Sally Hoelscher**
Del Holland**
Bernie Hoyer
Chris Kahle
Karla Keyes
Todd Kimm
Casey Kohrt
Pete Kollasch
Joost Korpel**
Bob Libra
Paul Liu
Don Lund**
Bob McKay
Jack Neuzil
Jean Prior
Jim Prohaska
Deb Quade
David Ratliff**
Paul Richter**
Bob Rowden
Dan Schabillion
Melody Scherubel*
John Schmidt
Alliene Schrimper**
George Schrimper**
Bill Schwarz**
Lynette Seigley**
Liz Shinall
Mary Skopec**
Brian Soenen
Becky Soglin**
Christopher Soldat**
Brandy Staade
Carol Sweeting

Jack Tank
Stephanie 

Tassier-Surine
Tony Ulch*
Glenn Varner
Tim Walker
Sarah Williams
Brian Witzke
Calvin Wolter
Seth Zimmerman

Jones
John Black**
Angela Christensen**
Darin Collum
Renee Ellison**
Ronald Fritz
Mat Grey
Brad Halterman*
Rene Hanlon
Peter Hasler
Pat Higby*
Monica Jamison
Margaret Kramer**
John Lambert
Pat Lambert
Lyman Lanpher
Barbara Lemmer*
Michele Olson**
Dennis Orris
Marvin Parmer
Bruce Reade
Paul Rohrbacher**
Rob Roman
Carla Sanders
Skip (Stuart) Scott**
John Scott**
Keith Somerville
Richard Stout**
Steve Streper
Mike Streper
Stacey Tharp
Russ Von Behren
Deolinda Wagner
Joe Wagner
Dean Zimmerman*
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Keokuk

Kossuth
Adam Callanan
Karen Folkers
Brian Klein
Scott Moeller
LeAnn Torney*
Steve Young

Lee
Jack Celania
Holly Sanders

Linn
Roxanne Anderson
Stuart Ballinger**
Ron Bedford
Sharon Bender
Jim Berger
Ann Brighton
Christian Cheatham
Roger Demoss
Edie Dukek**
Mike Geers**
Michael Hass
Roy Hesemann
Jessica Hime]
Jennifer Koopman
Elizabeth Kueny
Terry Loebsack
James Martin**
Sherry McCarville
Carol Morgan**
Lisa Nagle*
Carole Nelson
Mary Nugent
Forbes Olberg
Carol Olson
David Osterberg
Tracy Peters*
Tim Powers
Matt Roach
Richard Scearce
Deann Scearce**
Dennis Selness
Steven Smith

Doug Smith**
Marty St. Clair
Melissa Sundberg
Katy Sundberg*
Lisa Swenson
Steve Swenson
Cheyann Thunberg
Chuck Ungs
Chuck Weber
Kelly Whittlinger
Kevin Woods**
Waine Yeater

Louisa
Katie Dalton
Tessa Pugh
Carolyn Yates Reid
Jeff Varboncoeur
Katie Willson

Lucas
Kim Francisco**
Skylar Hobbs
Teresa Opheim

Lyon
Gary De Vries**
Rochelle Ebel
Mary Stai**
Jason Van Holland

Madison
Chris Adkins
Lyn Britton
Carol Henderson
Niki Jobst**
Jackie Leckband
Cindy Pottebaum
Annette Purdy**
Lisa Walters

Mahaska
Pete Eyheralde**
Mark Fincel
David Knox**
Olatunji Oregbesan
Leonard Pool

Meleia Shelman
Marion Striegel
Keith Waardhuizen
Karie Wiltshire

Marion
Tom Atkinson
Paul Embrick
Audra Faber*
Curt Froyen*
Brent Hanna
Darin Hoover
Marv Mensching
Merla Mertz
Carrie Oppenhuizen*
Janet Petty
Vince Sitzmann**
Dan Smith
Charles Stevens
Vera Wise**
Rory Worthington

Marshall
Cheri Bolar
Angela Catron
Denny Eige**
Gary Fulton**
Bill Helgen**
Irlanda Hoffman
Sally Kriegel
Diane Pixler
Dean Reynolds
Greg Schafer
Trent Sinn*
Wayne Sloppy**
Michael Stegmann
Janey Swartz
Roberta Vanderah
Robert Vanderan
Sally Wilson
Bob Winkleblack

Mills
Kelly Ramsey

Mitchell
Dale Adams**
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Paul Anderson
Jim Doidge
Eric Dralle**
Rick Jacobsen**
Cheryl Jahnel
Helen Johnson
Susan LeMaster**

Monona
Cheryl Archer
Adam Heitbrink

Monroe
George Mackey
Montgomery
Matt Dolch
Stacey Frey
Andrew Herzberg
Deb Karwal
Phillip Kasha
Josh Williams

Muscatine
Sherrie 

Adkison-Carter
Jeanne Anthony
Dave Bakke
Gene Boss
Vicki Boss
Craig Clark
Chris Clark
Leslie Eichelberger
Jan Forbes
Bill Hammes
Ray Hartz
Toni Hesseltine
Gina Holladay
Tom Kramer**
Matt McAndrew**
Sherry 

Middlemis-Brown**
Joe Moore
Jeremy Oepping**
Joan Paetz
Maureen Paetz
Jenny Paetz
Craig Parker

Joseph Preston
Ramiro Ramos
Troy Schlapkohl
Don Walsh
Lori Welter
Sarah Zimmerman

O’Brien
Charlene Elyea**
Mellisa Hale
Charity Hegna
Darwin Koenig**
Doyle Wilson

Osceola

Page
Sarah Denburger
Tony Goodrich**
Todd Greenwalt**
Crystal Hensen
Ron Sanson**
Linda Stoops
Derry Wolford

Palo Alto
Keith Bare
Lanette Dietrich
Jennifer Geelan
Miriam Patton
Steve Pitt*
James Rowzee**

Plymouth
Tom Gaul
Ron Wilmot**

Pocahontas
Brian Depew
Ron Johnson

Polk
Mike Alexander
Kyle Ament
Donna Anderson
Linda Appelgate
Dennis Appelhons

Kathleen Bason
Mike Benson
Todd Bishop
Pat Boddy
Diane Brockshus**
Penny Brown
Nicole Cannon
Liz Christiansen
Kathryne Clark
Joanne Cooke
Randy Cooney
John Creswell**
Connor Delaney
Mike Delaney**
Gary DouBrava
Mark Edwards
Wendy Evans
Jerry Ferrell
Lorraine Ferrell
Diane Ford-Shivvers
Stefanie Forret*
Robin Fortney
Alan Foster
Todd Fritz
Greg Fuhrmann
Janet Gastineau
Jacklyn Gautsch**
Gail George
Bill Gibbons
Wayne Gieselman
Phyllis Goodman**
Steve Hansen**
Jim Happe**
Jenifer Harkin
Linnea Haugen
David Owen Hayes
Susan Oster Hayes
Susan Heathcote**
Karen Hobbs**
Hope Hoffmaster
Thomas Holm
Lisa Horsch**
Jo Hudson
Jodie Hueberger
Dave Hurd
Chavon Jackson
Heather Jobst
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Karmen Jorgensen
Carol Jungman
Sid Juwarker
Berend Karsjens*
Jim Klemm
Fred Kokke*
Mark Lachacz
Randy Lane
Lynn Laws
Dale Lindquist**
Roger Link
Debra Lyons**
Dan Malloy
Morgan Masters
Mary Emily McCarthy
Erika McCroskey
Maureen McWilliams
Leisa Miller
Tara Mitchell
Alex Moon
Gary Morris
Karen Nachtman
Julie Nelson
Debbie Neustadt**
R Scott Nichols
Laura Nolan
Patrick O’Brien
Becky Ohrtman
Andrew Orlowski
Mic Parsons
Christine Paulson**
Chris Pederson
Greg Pepping
Cristina Plocher
Gretta Reischauer**
Rick Robinson
Brooker Robinson
Ann Robinson**
Mike Roland
Heckman Ruth
Eric Sandford
Malia Schepers
Eva Schmitz
Adam Schnieders
Bob Schuelzky
Amy Scott
Victor Sedlacek

Jeff Sing
Connie Skinner*
Brandy Snook**
Barb Stone*
Susan Stroope
Sara Struckman
Karl Svec*
Linda Terry
Sam Turnbull
Carolyn Uhlenhake
Nicole VanWalbeek
PJ Veenstra
Mike Wakeman
Karin Wilhelm
Vera Williams
Donald Wilson
Emily Wilson
Pat Winters
Danielle Wirth**
Allison Wunsch

Pottawattamie
Ward Bean
Liz Bisbee
Diane Forristall**
Evan Freemyer
Terry Gleaves
Gary Guttau
Darrin Jones
John Klein
Mary Kramer
Brett Lippold
Ryan Lockwood**
Rachel McIntosh
Jill Nusser
Brian Orth
Todd Plagman
Chris Williams

Poweshiek
Chris Bair**
Ann Brau
Bob Carmichael
Doug Caulkins
Lorna Caulkins
Renny Crawford
Michael Fisher

Shelby Hayhoe**
Meghan Kirkwood
Mary McBee
Sandy Moffett
Margene Pierce
Missi Salmon
Duane Salmon
Greg Schrieber
Isaiah Shalwitz
Jeremy Tinsley

Ringgold
Jeremy Newton**

Sac
Carolyn Ashbaugh**
Kenny Bentsen
Ben Buehler
Kevin Carstensen
Meggan Daniels
Russ Davis
Vince Davis
Rita Efta**
Clem Efta**
Bill Foell
Jeff Frank
Jon Frank
Bill Geake
Steve Hummel**
Ted Huser
Tom Jacobsen
Scott Mason
Madeline Meyer
Jim Meyer
Joe Murphy
Chris Myers
Trey Myers
Raasch Farm LTD
Jan Rowedder
Richard Sievers
Julie Steinkamp
Myra Steinkamp
Chuck Stenson*
Jerry Volkert
Shane Vondracek**
Leon Wenzel
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Scott
Gary Abbas**
Jennifer Anderson**
Becky Andresen
Edward Askew
Terry Bagley
Henry Becker
Jan Benischek
Carol Border
Mark Brockway
Diane Brugge**
Keith Bustos
Heidi Carr
James Cato
Arnold Christian**
Sheila Engel**
Tom Ervin
John Field
Larry Flathman*
Ginny Fuhs
Jan Goddard
Jessica Graham
Katie Gustafson**
Jennifer Hancock
Matthew Harrison**
Bob Hartwigsen
Gary Jantz
Helen Keys
Joe Kleiss
Robert Knorovsky**
Sara Kosieracki
Scott Kudelka
Sue Kvach
Bethany Less**
Renne Lietz*
Gary Lomax**
Tammy Loussaert
Robert Lovely
Curtis Lundy**
Lucie Macalister
Jeff Maeder**
Keith Majors
Nancy McGrath
Justin Moulton
Jeff Newmeister**
Jerry Nichols*
Kelly Opee

Kristina Prescott**
April Prusia
Kim Rasler
Kim Sampson**
Dennis Shepherd
Mike Shupe**
Arthur Sinksen**
Kim Strunk
Angela Tague
Larry Thompson
Rick Wells**
Jeff West

Shelby
Dan Bieker**
Jon Burmeister
Richard Dalbey
Jeff Darling
Merle Lawyer
Alison Manz
Scott McLaughlen
Becky Milliken

Sioux
Cheryl Buntsma**
Evan Degroot**
Sunday Ford
Alysia Haveman**
Karie Smith

Story
Marilyn Andersen
Joan Bishop
Bill Black
Julie Blanchard
Maria Blanco
Carol Boeke**
Melissa Brunia
Eric Coates
Jim Colbert**
Sue Collins
Edgar Collins**
Carol Cook**
Jim Cooper
Lou Corones**
Courtney Davidson*
Dieter Dellmann**

Richard Dietz**
Susan Fritzell**
Kathy Fromm
Barbara Grau
Jean Hagert Dow**
Kelley Harrigan
Scott Harter
Sara Havig
Cindy Hildebrand
Brian Hill*
Terrie Hoefer
Lee Honeycutt
Margaret Jaynes
Christine Jensen
Harold Jensen
Mark Johnson
Von Kaster**
Jerry Keys**
Erwin Klaas**
Steven Kruse
Arlo Ledet**
Kathleen Leopold
Rich Leopold*
Dean Lewis
Roger Maddux
Jessica Maher-Lewis
Anita Maher-Lewis
Gina McAndrews
Gene McCluggage
Michael Meetz
Michael Morton
Lois Morton
Peggy Murdock**
Jeri Neal
Marylou Nelson
Joe Nowers
Jason O’Brien
Steve Orr**
Tom Patterson
John Pohlman
Polly Ready
Cky Ready
Chris Reitan
David Reynolds
John Richard
Angela Rieck-Hinz
Cindi Ringgenberg**
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Jim Roberts**
JoAnn Roberts**
Steve Ryan
Maryann Ryan
Tracy Scebold
Brant Schmell**
Kenneth Shaw
Jason Slater
Margaret Smith
Cynthia Snell*
Willie Struss
Rollie Struss**
Steve Veysey**
Gregory Vitale**
Bill Vogel
Rick Walter
Glenn Wiedenhoeft
Tim Wingate

Tama
Bryon Boyce
Carol Boyce**
Delphine Durnin
Ginny Elliott
Bob Etzel
Deb Frundle
Keith Gassman
Craig Hempy
Jim Little
Scott Peters
Jay Dee Shouse
Sharon Shouse**
Mike Skopec**
Bill Slinger
Mike Thompson
Suzanne Wanatee**
Craig Wise

Taylor
Warren Angus
Bill Beaman
Karen Hensley
Joseph Murphy
Hugh Vogel**

Union
April Grout

Doug Sleep

Van Buren
Peggy Birchmier**
Julie Sisco

Wapello
Terry Fletcher**
Charles Wilt

Warren
Kent Anderson
Angela Biggs**
Sean Brandow**
Matt Bruner*
Edith Brunia
Sields Cody
Monty Freeman
Bill Gross
Colleen Haglan-

Lynch
Dwayne Halterman
Marilyn Halterman
David Larson
Anne Lund*
Rich McCarl
Connie McCarl
Lisa McIntyre
Carl Minor
Linda Morrow
Jon Morrow
Rich Runyan
Teri Souer
Tracy Stills
Landon Thayer

Washington
Laura Conaway
Shane Dodge
Dianne Gray**
Pamela Holz
Terry Jones
Kurt Levetzow
Max Lewis
Jim Sievers**
Lyle Stacy
Kristina Venzke

Wayne
Shelley Lietzau-

Mourer
Larry Luckert
Joyce Tilford

Webster
Harold Armstrong
Karen Hansen*
Lavola Lizer
Sarah Magennis
Troy Martens**
Terry Moran**
Sean Rasmussen**
Deanna Rohrer
Clayton Will

Winnebago
Paul Bartelt
Richard Bowman
Brenda Lea Durgin
Todd Farland
Sue Helgeland*
Patty Kelly
Cheryl Kenyon
Mike Korth
Sue Langerud
Don Lauritsen
Jim Levad
Rick Lillie
Wayne Miller
Kim Olson
Doug Palmer
Lisa Ralls**
Robert Schwartz
Gary Wunder

Winneshiek
John Beard
Dan Beard**
Alan Becker
Christine Evans
Dennis Evelsizer
Barb Exey
Patty Fairchild**
Ron Fairchild**
David Faldet
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Lora Friest**
Jason Gardner**
Katie Haller
Brad Johansen**
Holly Kanengieter-

Brown**
Jonathan Lawrence**
Birgitta Meade*
Dennis Myhre
Marc Oyloe
Dave Pahlas
David Ranum
Terri Reese**
John Rodecap**
Dustin Rosendahl*
Caleb Schnitzler
Kent Simmonds
Lynne Sootheran
Steve Springer**
Meg Storkamp**
Heidi Swets**
Kari Tenneson
Ted Wilson

Woodbury
Kyle Ehlers
Judy Foy*
Anthony Gaul
Judy Greiner
Mike Greiner**
Brian Klingensmith
Wendy Livings*
Kathy Mainz
Theresa Minaya
Jody Moats
David Nash
Dena Olwan**
Pam Pfautsch
Art Ralston
Sam Thomas
Aimee Washburn
Carol Wassmuth

Worth
Gene Abbey
Dan Block**
Char Hanson**

Eric Hill
Gloria Kirschbaum
Ken Sheka
Mike Webb

Wright
T Askelsen
Dave Baker**
Verle Crafton
Mike Engstrom
Wilmer Gabrielson
Don Garrett
John Holmes**
Ruth Izer*
Steve Janssen
Keith Johnson
Molly Ketchum
Rayner Marchal**
Sandra McGrath
John McGrath
Lyle Morgan
Nick Nichols
Blaine Nickles
Tangela Sinn
Greg Soenen**
Bruce Voights**
Craig Warnke
Jackie Zieger

Colorado
John Bradley

Illinois
Sandy Adams
Jason Anderson
Joan Benziger
Laura Domyancich
Brent Hergert
Tom Miller
Keith Puebla**

Minnesota
Jean Aamodt
Joan Anderson
Gail Batt
Gary Beese
Kim Block

Kara Christensen
Steve Darrington
Chrystal Dunker
Tyler Engen
Jacqueline Fisher
Andy Henschel**
Gary Hillmer
Lynda Kiesler
Mike Klulow
Scott Marpe**
Larry Nelson
Ken Nelson*
Sandy Perez
Connie Peters
Floran Peters
Donna Rasmussen**
Audrey Shepard
Dave Shepard
Karen Trow
Tony Trow
John Voz
Scott Williams*
Vince Wortman
Marvin Yeager
Issac Zaffke
Andrew Zaffke

Missouri
Doris Scantlen

State of Iowa
Team IOWATER**

Wisconsin
Dave Carnahan**
Russ Hagen
David Kemp
Rick Lawrence
Larry Whitney

Ukraine
Nadezdo Oleynik

Note: If any information is
incorrect, please contact

IOWATER.
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Clear Creek
Boone and Story Counties

Cooperative Lakes Area Monitoring Project
Dickinson and Palo Alto Counties

Des Moines Area Community College, Environmental Science Lab
Polk County

Eagle Grove High School Science Class
Wright County

ECO Monitors
Lucas County

Five Island Lake Restoration Project
Palo Alto County

Help Our World
Polk County

Hilton Creek Watershed
Iowa County

Iowa Riverbend Streamkeepers
Cedar, Jackson, Muscatine, Louisa, Scott, and Clinton Counties

Kuemper Monitoring Team
Carroll County

Larkers
Butler County

Lake Delhi Restoration Project
Delaware County

Linn County Izaak Walton League- Save Our Streams
Linn County

Maquoketa Watershed
Delaware County

Marion High School Field Biology and Composition
Linn County

Macbride Watershed Project
Johnson County

Mineral Creek Water Quality Project
Jones and Jackson Counties

Minnehaha Creek Watershed Project
Grundy County

North Cedar Stream Study
Cedar County

Pine Creek
Winneshiek County

IOWATER VOLUNTEER MONITORING DIRECTORY
The following is a list of all water monitoring groups that have
registered with the IOWATER program. To obtain contact informa-
tion about these programs, please visit the IOWATER website
(www.iowater.net) or contact IOWATER staff.
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Pioneer Watershed Watch
Lyon County

Rathbun Lake Water Quality Project
Wayne and Clarke Counties

Snyder Creek Watershed
Johnson County

Squaw Creek Watershed Council
Hamilton, Boone, and Story Counties

Wapsipinicon Volunteer Water Monitors
Black Hawk, Buchanan, and Bremer Counties

Water Monitoring Team, First Presbyterian Church
Cerro Gordo County

Wright County Water Quality Education Program
Wright County
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IOWATER Partners

AREA EDUCATION AGENCIES

CONSERVATION DISTRICTS OF IOWA

HAWKEYE FLY FISHING ASSOCIATION

IOWA ASSOCIATION OF NATURALISTS

IOWA ASSOCIATION OF RESOURCE CONSERVATION & DEVELOPMENT AREAS

IOWA COMMUNITY COLLEGES

IOWA CONSERVATION EDUCATION COUNCIL

IOWA DEPARTMENT OF AGRICULTURE & LAND STEWARDSHIP

IOWA DEPARTMENT OF NATURAL RESOURCES

IOWA DIVISION OF IZAAK WALTON LEAGUE

IOWA DRAINAGE DISTRICT ASSOCIATION

IOWA ENVIRONMENTAL COUNCIL

IOWA FARM BUREAU FEDERATION

IOWA PORK PRODUCERS

IOWA POULTRY ASSOCIATION

IOWA STUDENT ENVIRONMENTAL COALITION

IOWA STATE UNIVERSITY 4H EXTENSION

IOWA WATER POLLUTION CONTROL AGENCY

IOWA WATERSHEDS

TREES FOREVER

UNITED STATES NATURAL RESOURCE CONSERVATION SERVICE

UNIVERSITY HYGIENIC LABORATORY (UNIVERSITY OF IOWA)
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IOWATER
Wallace State Office Building

502 E. 9th St.
Des Moines, IA 50319-0034

iowater@iowater.net
www.iowater.net
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